
THE SEA is empty to tlie eye. But uiicleriieatli, a submarine slides, stalking surface prey. 
Above, an airplane also bunts with electronic eyes and ears. Inside, patterns form 
on green screens, telltale patterns, deadly patterns to the submarine beneath. 

The aircraft circles in search, then “homes” on a target her crew never sees. 

Bomb bays yawn and disgorge explosive charges. The sea eruj)ts and settles 
slick with oil. Mission accomplished, the S2F-1 returns to her carrier. 

This is the work for which the twin-engine Grumman S2F-) was designed and built. 
She has long range and is equipped to ir ’ ' ’ t. 

She is advanced, ready today to do a jot 
the U. S. Navy knows it can depend on < 

The U. S. Navy will give you a pilot training 
GRUMMAN AIRCRAIT ENGINEERING CORPORATION 
designers and builders also of IHE PANTHER AND COl 
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Invaluable hydraulic "know-how” is available from 


Sundstrand ... at your request! 



'SANDWICH MODEL" OFFERS 
EXTREME COMPACTNESS 


Few spots in tiie worlJ have the con- 
centration of engineers with specializeJ 
hyilraulic experience comparable with 
the research, development, and produc- 
tion staffs at Sundstrand. 

Starting many years ago, hydraulic 
experts were employed by Sundstrand 
to develop controls for machine tools- 
The staff grew slowly but steadily as 
application of hydraulic principles was 
extended to fluiil motors and valves for 
mobile equipment, to fuel units for 


domestic oil burners, to constant speed 
drives and pumps for aircraft. Today, 
hydraulic research is extending into an 
ever-widening list of projects to utiliae 
this invaluable hydraulic "know-how" 
in the best interests of mankind. 

Use of this wealth of specialized ex- 
perience is at your command. Our staff 
is ready and willing to undenake com- 
missions from you to adapt Sundstrand 
developments to your present or fu- 
ture product needs. May we help you? 







SUNDSTRAND 


SUNDSTRAND 

AIRCRAFT 

HYDRAULICS 

SUNDSTSANO MACHINE TOOL CO, 
HYBAAUIIC DIVISION. AOCKFORO, III, 



B.F.Goodrich 


Tough Braniff problem solved 
by B. F. Goodrich dimpled tire 


I T seemed almost like landing on 
broken glass, the way gravel on certain 
overseas runways was playing havoc 
by cutting tire treads for Braniff Inter- 
national Airways. They scooped up a 
handful of "runway"— sent it to B. F. 
Goodrich. Could we design a tire chat 
would resist cutting by these hard 
gravels? 

The tire BFG engineers developed 
combined a new tread with other 
changes to give a longer-wearing tread 
and a tire chat could £e tecreaded more 
often. The dimpled tread provided 
better distribution of the tire load and 
reduced exposure to tread cuicing. The 
longer-lasting cord construction brings 
tires through cough landings in condi- 


tion for more and easier retreading- 
Btaniff tests indicated 20% to 50% 
mote landings with the new tire. 

They soon became standard equip- 
ment on Braniff’s DC-5's, 4’s, ana 6's. 
And, of course, they're on the new 
Braniff Super Convair 340's. Twenty- 
three other airlines have also made 
B. F, Goodrich dimpled tires standard 
equipment— many on the basis of their 
own testing programs. 

B. F. Goodrich is now producing the 
new dimpled tire in seven airline sizes. 
It's another first in aviation tires from 
B. F. Goodrich, leader in rubber research 
and engineering. 

Send ibis coupon if you would like 


more information about BFG tires or 
other aeronautical products. Check the 
items; print your name and address 
in the margin below (or pin to your 
company letterhead). 


□ Tit« O PressureSeaiins 

□ Wheels and Zippers 

Brakes □ Canopy Seals 

□ De-lters □ Rivnuts 


□ Heaied Rubber Q Hose and oihet 



Mail to The B. F. Goodrich Co., 
Dept. A-29. Akron, Ohio 
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New G-E subminiature metal-clad capacitor line 
features solid dielectric and silicone end seals 


FOR OPERATION FROM -55 C TO +125 C WITHOUT DERATING 



Designed specifically for electronic 
equipment, this new line of General 
Electric subminiature capacitors pro- 
vides the utmost reliability under the 
most severe operating conditions com- 
bined with small size, no liquid leak- 
age, and high insulation resistance. 
They will operate from —55 C to 
-H25 C without derating and up to 
+ 1 50 C with proper derating. 

These G-E subminiature metal-clad 
capacitors meet all test requirements 
of JAN-C-2S and the proposed MIL- 
C-25A and can be supplied in both 
tab and exposed foil desigr\s. 

Excellent electrical characteristics are 
assured by the use of Permafil solid 
dielectric. Capacitance varies only 1 
percent over the temperature range 
from 0 C to -fl2S C and only 7 
percent over the entire range from 
-55 C to -1-125 C. 

Exceptional shock resistance provided 
by exclusive G-E silicone end seals. 
This seal meets the moisture resist- 
ance tests of JAN-C-25 with d-c 
potential applied. 

Muf ratings of these new G-E sub- 
miniature capacitors range from ,001 


to 1.0 muf in voltage ratings of 100, 
200, 400 and 600 volts d-c working. 
They can be operated at full voltage 
up to altitudes of 50,000 feet. 

Case sizes range from .235 inches in 
diameter and jj in length to 1 inch 
diameter and 2 y| inches in length, 
Liquid-filled mefal-ciad line also 
available with G-E Pyranol* di- 
electric for operation from — 5SC to 
4-85 C without derating. These sub- 
miniature capacitors also incorporate 
the silicone end seal for maximum 
shock resistance and can be supplied 
in either tab or foil designs in ratings 
from .001 to 1.0 muf in voltages of 
100, 200, 400, and 600 volts d-c 
working. 

If your requirements demand the 
highest performance standards for 
subminiature capacitors, check with 
your nearest G-E Apparatus Sales 
Office for exact delivery information 

General Electric 
Company, Sec- 
tion 442-8, Sche- 
nectady 5, N. Y. 
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5^<w^<>e^for the aircraft Industry today demand the utmost In engineering 
and production techniques and In scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, Is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how" — there is no substitute for Wyman-Gordon experience. 

St^HcUind tAe ^ %<>« Sixitf 




■|'HRF.F.-IN-<5NL RK.PUELING-Above a Boeiii? KB-29M Su|)CTforhi'»s tanker refuels two Republic F-S-h and a Lockheed F-80 simulhiiicously by 
Flight Refueling, Inc.’s probc,aiid,dtougc system using three hoses: one unreeled from a streaniliiicd jrod at cich wingtip of the Superfort, while a third 
trails beneath its tail. I'hc F-80, using latter hose, has probes in each tip tank; the F-84s have probes in port wings. Simibr test in F.ngland (photo below, 
right) shows two Do.sc-piobe Gloster Meteor 8s using wingtip hoses while a Meteor f uses center fiuse. 



Military Jets 
In Action 
Here and Abroad 


S TR.MGHT UP-McDouneU F2H-2P Banshee photo 
plane (below) of Squadron VC-62. lacksonville, Fla.. 
pictured climbing straight up. The picture was taken 
from another F2H-2P. Note the camera windows on 
side of the photo plane's elongated nose. I'hc F2H-2P 
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The Avifruc is designed to haul 
troops and cargo— oil sorts, shapes, 
dimensions, density; mobile, immo- 
bile or motorized— in ond out of 
smoll, unprepored fields. Capacity to 
lond in, and take-off from forward 
combat oreas makes it indispen- 
sable for oeriol evacuotion. 

Troopsond moterielore delivered 
to combot arenos by landing — 
cosuolties are immediately removed 
from bottle areos. 

Chose ASSAULT Tronsports per- 
form these vital functions offering 
AIR- VAC from anywhere. 
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NEWS DIGEST 



Explosion Destroys 
Bell’s X-2 Rocket 

Bell Aircraft Corp.’s top secret X-2 
reseatcli rocket plane exploded last 
week, almost duplicating a blast that 
destroyed the X-ID two years ago- 
Chief test pilot Jean L. (Skip) Ziegler 
and Frank Wolko, flight test engineer, 
parachuted from the bomb-bay of a 
B-50 mother plane carrying the X-2, 
and both were missing. 

The explosion demolished the 1,000- 
mph, experimental aircraft during tests 
of pressure and rocket fuel systems, 
prior to launching from the B-50. It 
occuned at 50,000 ft. over Lake On- 
tario, and blasted the X-2 loose from 
the four-engine bomber- 

The X-2 plunged into the lake 15 
mi. from Rochester, N. Y.. but the 
damaged mother plane limped back to 
a safe landing at its home base, Niagara 
Falls, N, Y- 

Bell’s X-ID exploded and caught fire 
Aug. 23, 1951, after it was jettisoned 
from a B-50 over Edwards Air Force 
Base, Calif. 

Domestic 

First production models of Pratt dr 
Whitney Aircraft’s J57 turbojet engines 


were delivered last week for installation 
in Ait Force bonibers- 

New jet trainer built by Rvan Aero- 
nautical Co. would permit interchange 
of a single Allison 520-Cl engine or 
two French Mahore 351 powerplants. 
The Model 59 is rated at a maximum 
sea level speed of 427 mph-. will cruise 
at 329 mph. (at 35,000). Other data: 
wingspan. 38.4 ft.; length, 28.04 ft.: 
emptv weight. 3,700 Ib.; useful load 
2.292' lb.: gross weight 5.992 lb.; rate 
of climb, 4,100 fpm., and range, 2.9 
hr. or 5-16 hr. with wingtip tanks. 

House of Representatives last week 
voted down an attempt to tack SI 5 mil- 
lion for new airport construction onto 
Civil Aeronautics Administration’s fiscal 
1954 budget. But a strong move to add 
airport money is underway in the 

Three-cent-a-mile airline sendee has 
been promised by North American Air 
Coach Systems, largest domestic non- 
.sked operator, in testimony before the 
Senate Small Business Committee- 

Civil aircraft manufacturers shipped 
559 one- to 10-place utility and execu- 
tive planes with a total value of S2.752.- 


000 in March, declining from the prer'i- 
ous month’s figures of 339 at S3, 228,- 
000, .Aircraft Industries .Assn, reports. 

Helico]iters operated by New York 
•Airways will begin flying nuil. parcel 
post and air cargo twice daily to 12 
New jersev communities between New- 
ark and Trenton June 8, paving the svay 
for planned copter passenger flights. 

Financial 

Trans-Pacific .Aitliaes announces its 
first annual profit in seven years of op- 
eration, a net of 536,410 for 1952. 

Flj'ing Tiger Line has declared a 
semi-annual dividend of 25 cents a share 
on preferred stock. 

Fairchild Engine and .Airplane Corp., 
Hagerstown, Md., reports earnings for 
the three-month period ending Mar. 31 
total S894.000, topping $547,000 made 
during the first quarter of 1952. 

Int'ernational 

-Air India C-47 (DC-3) caught fire 
and craslied in flames shortly after take- 
off from New Delhi May 9- All 18 
persons aboard were killed. 
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Why the 
wooden plug 

is out at TWA 

Polirk^n Tape found to seal 
engine openings better, 
faster and cheaper... 


TWA needed an effective but iow-cost way to sea! the 
openings of aircraft engines during overhaul. Unless 
they were sealed, all the exhaust and carburetor ports 
and air scoops were open invitations to damage by dirt 
and foreign marter. 

Wooden plugs didn't do the job satisfactorily. They 
didn't always make a complete seal. Besides that, the 
plugs were expensive, hard to maintain, sometimes diffi- 
cult to fit and bulky to store. 

Now TWA uses Pulykfn Tape No. U3 to seal all these 


engine openings. In just a fraction of the time it took 
to fit the plugs, the ports are sealed with this easily 
handled Polykin Tape. The seal is complete. It is neater 
and it holds. 

Polyken Tape No. 11} is an inexpensive, cloth-backed, 
pressure sensitive tape- It has excellent adhesion, with- 
stands puncture and pulls off cleanly and easily. 

This is just another example of the way industry is 
finding new money-saving uses for Polykin Tapes. Use 
the coupon for samples and complete information. 
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WHO'S WHERE 


In the Front Office 


0 resigned last rooiilh as 
ions of Glenn L. Mar- 
as joined Beech Aircraft 


io Divii 


u Cotp. 


Lt. Gen. KIwood R. Qiicsada ( \F Ret.) 
has been elected a director of Loclliccd .\ii- 
ctaft Corn.. Bmbaiit. 

Levis C. Biirwell, Jr., has been clccled 

orFfy^^g Tiger Line. |ofm P. Goldsmith 
has been appointed Flying Tiger superin- 
tendent of operaKons, replacing John E. 
Long, who has resigned to rctiini to duty as 
an overseas flight captain. 

J. H. Overholser has resigned as cxeculhe 
vice president of Hydro-.\irc. Inc., Burbank. 

l/iiiis II- Schuette. vice president in 
charge of the llvdraulic Division, Simd- 
vtiand Machine Tool Co., Rockford, ill., 
has been elected a director. 

S, Floyd Stewart is new assistant to the 
president of Jack eV neintr. Inc.. Cleve- 
land. 


Changes 

William 1' 

Kcynelt Co., 

^nkhig^n/Triis's, 
TfClors of ,^crn Scrvic 
Hoyt Aniniidon. 


in Ivltiott. president Philadelphia 
iraiice Co.; A. King .\itkin, Ailkin- 
Co.. Philadelpliia. and Ilartv I. 
•• • ia Co.' for 


rn.' BIuni!"\ice 


prcsidcnt-secatarv. ,\hrahain S 
Samuel C. Park. Jt.. ). II. Whitney «• Co, 

Don. R. Wilson has liccn promoted ti 


s; Wayne Lydon is 
nan C Tayllr 


Cor 


lief I 


irp.. 


vgmcei 


<cki llcli. 


H. C. Yacgct has been appointed produc- 
tion manager of Jacobs .'\ircraft Engine Co., 
Pottstown, Pa. 

.llexander Yorinks has been appointed 
engineering director of Trans-American Pre- 
cision Gear Corp.. Flushing. N. Y. 

Joseph E. Mnlhcirn is new chief engineer 
of Jack St Ileint/, Inc., Cleveland. 

Marion E. Jordan, Jr., is new treasurer 
of Curtiss-W’iiglit Cnrp., Wood-Ridge, N. J. 


Honors and Elections 

Fred M. Glass, aviation director of the 
Port of New York Authority, has been 
elected president of the Wings Club, Inc., 
New York. New vice prcsidCTls; Frcdciwk 

Corp.i Luis de Florez, president De Florez 
Engineering Co., and Samuel S. Walker, 
Joseph Walker & Sons. 


INDUSTRY OBSERVER 

► McOoniidl Aircraft is flying an X1'-8S vvitli an experimental turbo- 
prop iii.stallation in the nose in addition to two Westinghousc Js4 turbo- 
jets with afterbiiincrs. Turboprop is an Allison T3S. Tlic XE-S8 takes 
off and lands using turbojets, with the propeller feathered- Purpose of 
the experiments is to get data for highspeed turboprop attack plane. 

► NACA is experimenting with a trailing edge boundary layer control 
system to improve perfonnance characteristics of the Chase C-123 trans- 
port. Chase also is considering a shift to turboprop powerplants. 

► A new lift coefficient indicating dev ice has hecn developed by Safe 
I'liglit Instrument Co. to give a pilot coiitinous readings on liovv near his 
plane is to a stall- The device automatically compensates for speed, alti- 
tude and gross weight. It is expected to have widespread application in 
miilti-jet militaiy and transport aircraft. 

► Watch for a trend toward locating engines under the fuselage well to 
the rear and shifting liorizontal tail surfaces below the aircraft centerline 
in su|}ersonie aircraft and missiles. Both trends are aimed at reducing the 
effect of lateral oscillations known as “snaking" at extremely high speeds. 

► \\'atch for a new assault on the world helicopter speed record soon bv 
Piasccki HUP. Frank Piasecki recently said maximum sjrccd of the heli- 
copter now stands at about 150 niph. and can be raised soon to 170 mph. 
without auxiliarv wings or ptopellets. Present helicopter speed record is 
129.-17 mph, set in 1949 by a Sikorsky S-52-1 at Cleveland. 

► Ptopcilcrs for the turboprop version of the B-47 are scheduled for early 
ground testing at Wright-Patterson AFB. Props arc ncwlv developed 
four-blade 15-ft.-dianieter units, expected to be teamed with 9,000-hp.- 
class turbo)>rop engines. 

► .Aircraft Industries Assn, is organizing a program to determine what 
further research and development on large forgings will be neccssan' to 
assist indu.slry in working with the USAF heavy press program. 

► Fairev Aviation Co. Ltd. has succcssfullv demonstrated a rocket-povvered 
model of a highspeed delta-wing fighter with vertical takeoff characteristics 
at the .Australian rocket range at Woomcra. 

► De Havilland Comet 2 prototype logged a gtmnid.spccd of 476 mph. 
on the 2.1S2-sfiitute-milc flight from flatficld to Cairo on its way to 
Khartoum for tropical flight testing. This is 52 minutes faster than the best 
Comet 1 speed over the same route. The Comet 2 is powered by carlv 
model Rolls-Rovcc Avon axial-flow turbojets producing better than 1. 000 
1b. more thrust than the centrifugal Ghosts on CometT- 

► Italy will get an undisclosed number of Fairchild C-1 19 Flving Boxcars 
under the MDAP program. Belgium already has received C-119s from 
MDAP. 

► Sikorsky will use a four-blade rotor in its enlarged S-55 anti-subinarinc 
vvarf.ire eoiifiguration. designated the S-5S. Tlic twin-engine S-56 will 
use a five-blade rotor vvbicli will function satisfaetorilv with one 
coin|)lctc blade shot away. Tliis rotor configuration is expected to reduce 
the vulnerability of the S-56 to enemv ground fire. Its principal u.sc 
will be a.s a Marine assault transport. 

► Glass-reinforced plastic airframe structures arc under study at Douglas 
Aircraft. Company is reported adaph'ng the material in an experimental 
project involving the D04 wing from the outer nacelle to the wingtip. 

► Probably the latest single application of titanium alinvs in an airframe 
will be in Republic Aviation Corp.'s F-105. in wliich about 905f of the 
construction is said to specify the new materials. Project should uncover 
and resolve a lot of processing problems this large-scale usage w ill involve. 



Washington Roundup 


Budget' Surprise 

FvcTsone in tlic Pcntj|tin expected a siihstJiiti.il cut 
in the fiscal 1954 mililju budget, but vittually all utre 
surprised on hvo cmints sshen the revised budget "".is 
submitted to Congress list week: 

• Size of the cut. More than S5 billion. 

• ^\■here cuts were deepest- Most of the reduction was 
squeezed out of the Air I'orce and Naval air power. 

► What Is 4tappening?— Few Pentagon insiders luse a 
clear idea of what is behind the Eisenhower military 
budget cuts or win- air power was nominated for the axe. 
Arm got a slight increase in funds, mostly for accelerated 
ammunition production— aftermath of the Korc.in ammu- 
nition sliortagc scandal. 

► Washington Guessing— Best guess at this time is that 
the action is simpiv a strong politically inspired move to 
make an economy show ing for the Republican .Adminis- 
tration. Some Republican senators are screaming for even 
larger defense cuts. 

Best guess as to win air power took the rap: It is the 
largest single bloc of money in the defense budget and 
tliercfote the easiest in which to make a quick, large cut. 

Administration also is counting on large obligated but 
unexpended carryover funds from previous years’ appro- 
priations to keep aircraft production going for the next 
18-24 months. 'Tlic plan is to give the indii idiial sen iccs 
:i money and manpower ceiling and let them w rcstle with 
the details of how they use tlicm. USAF now will get 
SI 1.6 billion, svith a manpower ceiling reported at 
91i.000-about 60,000 below the present .Air Force Icvcl- 

Thcrc has been bitter debate in the Air Council over 
how to make the necessary cuts. Retiring Cliicf of Staff 
Mos t A'andenberg has warned against impairing the basic 
securits of tlie United States by aitfing Strategic Air 
Command and Air Defense Command. Some ton US AF 
brass arc willing to scrap Tactical Air Command, trooo 
carrier outfits and cut M.ATS to the hone to save S.AC 
and ADC. 

► Talbott's Position-Air Force Secretary Harold F. Tal- 
bott h.is made no public statement on the air power cuts, 
but it i.s likelv that he svill go along with Republican 
parts' polios' on them and risk no official wrath such as 
descended on Sen. Stuart Symington when he was Sccrc- 
tan and bittorlv opposed a similar Democr.itic ccnnoi'ns' 

► Kves Kev ATan-Thc defense budget hassle has left no 
doubt in the Pentagon about who is running tlie W'ilson 
sliow. It is Roger Kyes. Wilson’s undersecretary and 
Innqtimf General Motors Corp- associate. 

Atomic Slowdown 

Pentagon won't sav a word officialls, hut there is little 
doubt now that the developinent of atomic power for 
aircraft will slosv to a shuffle. The Convair-Gcncral 
Electric project which called for building an actual test 
atomic engine and a fli'ing test bed to cany it aloft will 
be cut back to a stndv project- 

Tlic Bocing-Pratt & W'liitnev .Aircraft project to inves- 
tigate the feasibility of an atomic-powered tactical air- 
craft still is in the study stagc-probably won’t go farther 
under present Defense Dcp:irtmcnt regime. 

Industry sources scoff at the idea advanced bi- some top 
Pentagon ciiilians that atomic aircraft research will 
accelerate if the government withdraws financial support. 


.Aircraft industrs is in no position to finance atomic 
development prisately. One large private corporation 
with extensive interests outside aviation rccentlv turned 
down a Nasy gas turbine development project because 
XasT wouldn't furnish $40 million work of brick and 
niorhir for test and des’clopnient facilities. 

Missile Row 

Watch for the next intcr-sorvicc squabble to flare up 
publicly over who will do wliat with guided missiles. It 
already has produced some sizzling sessions of the Joint 
Chiefs of Staff, with the Army attempting to edge into 
the strategic bombing mission by claiming tliat long- 
range guided missiles arc simply an extension of artillery 
and should be controlled bv the Army. USAF and Army 
also arc scrapping os'Cr who should have responsibility 
of anti-aircraft missiles. British recently settled a similar 
row by gii ing the Royal .Air Force control over all guided 

Wanted: A Sponsor 

Propo.scd dissolution of the Munitions Board creates 
a new problem for tlie aviation industry. It will eliminate 
the sponsor for the joint Air Foree-Slavy-civil program 
on aircraft design criteria and for the aeronautical stand- 
ardization urogram administered by the Aeronautical 
Standards Croup- 

Pentagon and industry sources familiar with these 
projects feel that both programs arc essential and worth 
more than tlicy cost as assurance of better aircraft pro- 
duced clieapcr. But, just what organization will take over, 
when Munitions Board and Defense Supply Management 
.Agenev go out of c.xi.stencc according to plan, is still 
quite vague. 

The programs could be carried out by some association 
of rc|5rcsciitativcs of the Air Force. Navy and CAA, with- 
out a coordinating Defense Department sponsorship, but 
at a considerable price in efficiency, industry spokesmen 
sav. Tlie main need for a Defense Department sponsor 
is to supervise and finance the issue and revision of joint 
bulletins to industrs-. Probably the best known of the 
design criteria bulletins is ANC-5, strength of metal air- 
craft elements. 

Others are .ANC-17, dealing svitli aircraft plastics, and 
.\NC-25, dealing with "sandwich" aircraft construction. 

I’hese bulletins, prepared w-ith industry help and ad- 
vice. hase frequent amendments to keep them up to 
date. .And revised editions are issued every two-to-three 
u'ars- Tliev have performed a function of considerable 
iissistancc to the aircraft industry, .sources within the 
indiistn' say. With the growing requirements for preci- 
sion of manufacture at the higher aircraft speeds now 
commonplace, uniformitv of criteria from which to work 
has become indispensable. Similarly importance of con- 
tinued work on .standardizjition is being emphasized. 

If the U. S. aviation industry is to kcc]J abreast of new 
changes and developments in materials, and is to make 
further economics in manufacture through standardiza- 
tion, the continuity of the design criteria, and the stand- 
ardization projects need to be maintained. Industry 
sources are looking to the Defense Department to come 
up with some feasible alternative to maintain this con- 
tinuity before the Munitions Board goes down for the 
third and last time. -AA’asliington Staff 
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US.AF F-86s get set for a sweep into MiG Alley where they have been eneountering captured Sabres flow-n by Communist pflnts. 


Exclusive Frontline Report 


Reds Fly Captured Sabres in Combat 


U.S. Fliers Report Attacks; Communists Now 
Hold Secrets of F-86 and Its Radar Gunsight 


By William J. Coughlin 

Seoul. Korea— Comiminist pilots have been flying captured F-S6s in combat 
against .American Sabie jets in MiG Alley. This means Air P'orce's first-line 
fighter, with its radar gunsight, is compromised. 

Use of American Sabres in combat by the Reds has been tare, but on 
several occasions U. S. fighter pilots have reported firing attacks Iry a Com- 
munist-flown F-86, usually in company with Russian-built MiCs. 


On one occasion the Sabre was re- 
ported as living wing on one of three 
MiCs in a four-ship flight- In another 
attack, the Sabre was leading a MiG 
on an element of tsvo. 

It is believed the Reds have mote 
than one F-86 in flying condition and 
that Communist-flown Sabres encoun- 
tered by -American pilots in MiG Alley 
bas e not always been the same plane. 

► Red Adianlage— The incidents, which 
recall occasional use of captured Allied 
aircraft by the enemy in World War 
II, emphasize again an advantage which 
the Rods hold in the Korean air war: 

• MiG Alley fighting is entirely over 
Communist territory. 

• Red planes and pilots fall into friendly 
hands when shot down. 

• American planes and pilots drop into 
enemy territory. 

Thus. a number of Sabre jets have 
crashed in the area near the Yalu River. 
It is not surprising that the Reds have 
patched some of them up to flv again. 

► Capture Gunsight— Presumably, Com- 
munists also have the secret radar gun- 
.sight wliich has helped give U.S. pilots 
a terrific edge in the Korean fighting. 
How- fast they will benefit from (his 
is a matter for debate. 


One expert on the siglit says that 
even with the device in their posression, 
it will take the Reds at least a year to 
discover the secret of its operation. 
Others, pointing out the Russians and 
their German scientific advisers un- 
doubtedly hai'c been at work on such 
a device, say examination of the sight 
may provide tlic missing clue that 
would bring rapid Russian production of 
a simil.ir gunsiglit. 

► MiG Lessons— Com|)roinise of the 
North American Aviation jet fighter 
was a risk the Air l''orcc took wlien it 
committed the Sabre to combat in 
Korea. Tlic Communists now have the 
Sabre in their possession. AVliat, in re- 
turn. has U.S. learned about the Rus- 
sian-built MiG-15? 

U. S. lias captured no MiGs in Korc.i 
which would flv, has in fact salvaged 
only one non-flyalile MiG. But Ait 
I'orce lias learned a great deal about the 
Russian fighter by meeting it in com- 
bat: 

• Air battles over the Yalu rcx'calcd 
how the MiG sticked up against U. S. 
Sabre in performance, gas'e a strong line 
on the direction Russians were moving 
in the search for a superior fighter. 

• Red tactics in Korea slicd liglu on 


Communist fighting technique, dis- 
closed to a limited extent liow Com- 
munists are making use of their ait 
pmver. 

Putting tliis information together 
with details on MiG construction and 
equipment obtained from the aircraft 
salvaged in Korea and from the fugi- 
tive Polish MiG whicli landed in Den- 
mark, American designers can obtain 
a pretty clear picture of the plane- 
mainstay of the opposition. 

► Transonic MiG— Russia is eiqjected to 
produce a number of supersonic aircraft 
within the next 10 years which may be 
on a par w'ith heavvwcight U.S. F-lOOs, 
F-lOls and F-I02s. 

But it is a modified transonic MiG 
svliich U.S. air experts say will make 
up the bulk of the Soviet ait force dur- 
ing that period. Tlierefore, informa- 
tion on the MiG is considered of high- 

Ilere, in brief, is how the Russian- 
built figliter stacked up performance- 
wise with American F-86 Sabre in MiG 
•Aliev; 

• Top speed (level flight). Very slight 
advantage to the F-86 below 20,000 ft., 
increasing advantage to the MiG above 
that altitude. 

• Dives. Definite edge to F-86 aboi'e 
Mach .95 at all altitudes. Equal at lower 
Mach numbers. 

■ Rate of climb. Definite advantage of 
the MiG, which can maintain such liigh 
climb angles that Sabres will stall when 
trv ing to follow. 

• Ceiling. Definite edge to MiG, 
U. S. pilots have reported MiGs holding 
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fotniafion abcn c 50,000 ft., S;ibtcs lia\ c 
troiibk- at 45.000. 

• Turns. Until a voir ago. l'‘-S6 bold 
sliglit advantage below 50.000 ft., MiCs 
had edge abo'C tliat altitude. At that 
time, an iniprcned MiG demonstrated 
it could outturn Sabres at all altitudes. 
.\ design iniproscnicnit lias returned ad- 
\anbigc to tlic Sabres. 

Reccntls- there have been indications 
the MiG suffers from a reversal of 
control in a Iiiglispecd stall «-hich 
causes the Russian fighter to snap out 
into a spin, Sc'cral U.S. pilots report 
MiGs base spun in from high altitudes 
due to apparent inabilih' to recover in 
this situation. 

• Rate of roll. F-86 now lias definite 
iidvantagc at all altitudes and all speeds. 

• .Acceleration. MiG holds substantial 
edge at all altitudes and speeds. 

• Deceleration. .Although MiG has an 
initial deceleration adsantage, I'-S6 has 
mcr.ill edge, apparently due to fact that 
Sabre speed brakes open slmvcr than 
MiG brakes but aa’ more effective in 
opcraliun. 

• Structural load limits. Until a year 
ago, F-86 held decided advantage, be- 
cause the Reds did not impose high 
load factors on .\fiGs tliat U.S- pilots 
did on Sabres. Reds cs'cncd this ad- 
\antagc somewhat a year ago. apparently 
as a result of boosted controls. 


MiG Alley Coinbal 

How do the Communists fight witli 
the MiG? No correspondent can go 
witli the men who take the Sabres into 
MiG .Aliev. But when the pilots return 
to the fighter bases, they talk of their 
opponents, illustrating with tlie cliatac- 
tcristic hand gestures. 

“AVhen we jumped the flight, one 


element fanned liigh and the other 
went low. W'c went after the low MiGs 
hut before we got close cnougli to clob- 
ber them, the other element came back 
,it us from 6 o'clock and we had to 
break off. . . .” 

That is a favorite defcnsi\c maneuver 
of the Reds. Under attack, one element 
?ooms high and away from the closing 
Sabres wTiilc the other element goes 
into a shallow zoom in the opposite di- 
rection. Hie high element does not 
alwass re-ciigiigc bnt sometimes climbs 
awav from the fight. .A bsu-sliip ele- 
ment of MiGs often will use the same 
split nianeiner when att.icked. 

► Superior Clinib-.A climbing turn, tak- 
ing adrant.ige of superior rate-of-climb, 
is the most common defensive maneuver 
of the indis’idnal MiG. Hie MiG pilot 
has learned ncser to dive away from an 
, stacking Sabre, which holds' the edge 
in a dhc, 

"Ihcv were criss-crossing abosc us, 
waiting for an opening before coming 
dosvn. W'c wore pacing them off to one 
side and below, going in the same di- 
rection. waiting for tlicm to jump us.” 

► Altitude Advantage-Thc Reds, aware 
of the altitude limitation of tire F-86, 
consistenth- use tlieir ceiling adsantage 
to disc dow n on titc Sabres in a quick 
attack and then climb back out of range. 

Under these circnnsstances, the Sabre 
pilots have no cltoicc but to keep their 
speed high, maneuver to keep the Reds 
fiom obtaining an edge in the initial 
attack and ssait for the fight to begin. 

► Rear .Attack— Fasorite MiG attack is 
a boxing inancuser ssith a flight high 
and on cacli side of a flight of Sabres. 
When the F-86s break to meet one 
flight diving to the attack, the other 
MiG flight jumps the Sabres from the 


While Communi.st pilots usually do 
not shy away from a licad-on pass, they 
prefer a stem attack. One offensive 
manucser often used is a line-abreast 
disc with all MiGs in the attacking 
figlit firing frosn a 5 o’clock to 7 o'clock 
position. .A s ariation of this is a dive far 
behind a flight of Sabres with the attack 
coming in a slight zoom. 

Another Red maneuver is both offen- 
sive and defensive. When an element 
of Sabres forces two MiGs into a turn, 
the MiG leader will go high around the 
tuns and his sviiigman "lescl. If the 
Sabres follow the low MiG, the other 
Red pilot is soon in a position to attack 
the Sabre elenscnt from above. If the 
F-S6s break into the high MiG. both 
Communist pilots ussially climb away 
from the fight. 

Reds use both the fnur-s|ii]3 finsertip 
formation ensploscd bv US.AF and the 
R.AF "fluid six” form'ation. Tsvo-sUip 
tiement is basic. 

► Electronic Edge— Sabre pilots at times 
can .sec .MiGs take off from bases in the 
Antung complex, form up north of the 
Yalu and come south across the hfan- 
churian lioundaiy into North Korea. 
Rods have adsaiikagc of good GCI 
(Ground Controlled Intercept) direc- 
tion, which can vector tlicm toward or 
awav from Sabres as desired- Due to lo- 
cation of tlic combat zone far north of 
U- S. lines. American pilots Inwe no 
such elc-ctronic a.ssistance. 

Rarh’ in war, F-86s patrolled MiG 
Allcs' ill large formations while screen- 
ing fightcr-bomheni striking farther 
south- But .Air Force discoictcd Reds 
svere following American form.itions on 
radar, vectoring MiGs across the river at 
unprotected points to hit the fighter- 
bombers. U. S. ainnen changed tactics, 
began patrolling in scattered flights of 
four, breaking into the area from differ- 
ent directions, 'lliis cluttered Red 
radar and set up a more effective 
tighter screen. Disadiantagc: It mc.int 
Sabres were almost always out-num- 
bered when meeting MiGs. 

'T heard Charlie call that his flight 
had jumped some MiGs at 40,000 at 
Sinniju. 1 was at 40.000 at Simiiju. and 
I'm damned if I could see them.” 

► Tougher Than M’orld \Aar II- 
I'ighter pilots agree that the combina- 
tion of high speed and high altitude 
make visihilih .i very difficult problem 
in MiG Allcs- and make the fighting 
tougher than an\ in World War II. As 
one pilot put it; '"If you're not in a fight 
when it starts \ou just don't get in it 
because you usually can't find it." 

MiGs usually dive into tlic area in 
offcnsisc trail fonnations without lateral 
deplovmcnt tor defense since, generally, 
thev arc abosc tlic Sabre ceiling. Size 
of (liglits mav be from four up to 30, 
depending upon the tot.il Red air effort 
for the day. .As many as 200 MiGs have 
been commitfed at one time. (Forma- 


AVIATION WEEK, 


8, IMS 


tioiis of 73 ships liai’c been seen at alti- 
tudes above 40,000.) Wlicn a large 
effort is mounted, tlircc groups of up 
to 30 MiGs each may come south in 
trail, stacked dowm from the lead group 
with about 1.000 ft. separation verti- 
cally and 3,000 horizontally. The Reds 
seldom stack flights up, 

Red pilots gcncrallv fly tighter com- 
bat elements than Sabre pilots. 

► Straggle Maneuver— Descriptions of 
Communist formations s ary from "very 
good" to what one observer described 
as a “casual aerial gathering.” 

"We jumped a big fomiation from 
wliat we thought was the rear but were 
nearly clobbered bv about 15 MiGs 
straggling alone behind us.” 

This i.s a hazard of attack on one of 
these loose formations which straggles 
out on the end so much that it is diffi- 
cult to discover just where one flight 
ends and the next begins. When one of 
the large indefinite formations is in a 
turn, it is unusually difficult to attack. 
Some of the MiGs go high on tlic turn, 
otiicrs swirl low, while some take the 
middle. Thus, any one MiG pilot is 
protected by others abreast of liim. 
While probablv not planned, the strag- 
gle is an cffectis’c mancin cr. 

Knowledge of the hfiG and its pilot 
gained in Korean combat has been 
considerable. American airmen li.isc 
found their opponents often ageressiic, 
with improi ing air discipline and adap- 
table tactics- But U. S. strategists be- 
lies'C employment of the NfiG has not 
been as effective a.s possible. Our fliers 
agree the Russian fighter is not as good 
an air weaoon as the Sabre- But one 
thine US.AF has learned about the MiG 
can be put down as a certainty; To a 
man, U. S- fieliter pilots arc sick of 
looking up at the bottom of it. 

UAC Reports Top 
Officers’ Salaries 

United .Aircraft Cotp.. F.ast Hartford, 
Conn, paid president II. Nlansficld 
Horner S157.240 in salarv- during 1952. 
UAC reported to the Securities &• Ex- 
cfiaiifc Commission last week. 

Frederick B. Rentschlcr. board chair- 
man, received S107.600; Leonard S. 
Hobbs, vice president-engineering, re- 
ceived 5115,800; William R. Robbins, 
vice president and controller, received 
S93.(519; and Raycroft M'alsli, vice 
chainnan who died Aug. 17, received 
539,250- 

Air India Grounds Vikinjis 

f.McGraiv-IIiII K'orH -Vws) 

Bombay— Vickers has asked airlines op- 
erating in India to ground Viking trans- 
ports with more than 8.000-hr. flight 
time following an accident in Africa 
believed to be caused by metal fatigue. 


Defense Fight 

• Congress opjtoses new 
plane procurement cuts. 

• Budget slashes will delay 
buUdup of USAF wings. 

The President’s decision to slash 54 
billion from Air Force and Navy air- 
craft procurement funds for fiscal 1954 
touched off stormy opposition in Con- 
gress and began a major controversy to 
be threshed out at this session. 

Cut would slow the buildup of USAF 
wings, so there would be only 110 by 
mid-1934. instead of the programmed 
130, toward the ultimate goal of 143. 

► Crippling Blow— I'irst battle will be 
in the House Appropriations Commit- 
tee, which opened hearings last week 
promptlv after the revised Eisenhower 
defense budget was submitted. 

Rep. George Mahon, ranking Dem- 
ocrat on the Armed Services Subcom- 
mittee, opposes the big cut in funds for 
plane purc'hasing as a crippling blow at 
U. S. defense strengtli and world pres- 
tige. A veteran at handling defense 
money, Mahon says that with maxi- 
nium’efficicncv and cconouiv, an out- 
side of $1 billion can be saved in the 
defense budget but that deeper cuts 
simpiv mean less defense. 

Appropriations Committee cliiiirmaii 
Rep. John Taber would like to slice 
more from the S36.2-I)illi(in defense 
budget proposed bv the President— S3.2 
billion less than the 541.4 billion rcc- 
oimnended by the Truman Adiiiinistra- 
tion. 

► Impact on Industrv— What the Eisen- 
hower defense budget would mean to 
tlic aircraft iiidustrv; 

• Sliar]) letup in contracting. 'Ihc bud- 
get includes only 54.9 billion in new 
inonev for Air Force and Naval Avia- 
tion aircraft and related piociircmcnt. 
'liiis is less than a third of the 517-6 
billion the two services have available 
for the current fisc.il yc.it- 

• Stretchout of production. 'Hie Presi- 
dent's directive to hold defense spend- 
ing in fiscal 1954 to 543.2 billion hits 
the aircraft program hardest. On fnlv 
1, start of the nciv fiscal year. US.AF 
and Navv will liavc a backlog estimated 
at 525 billion in aircraft and rclatcxl 
procnrcincnt orders and will l>c set to 
go but new ceiling, delivery schedules 
must be .slowed down. 

• Research and development slowdow n. 
"Hie Eiscnliovvcr budget recommends 
5475 million to USAF for research and 
development— 562 million less than 
5537 million recommended in the Tru- 
man budget. This veat's allocation: 
5530 million. 

• Machine tool buildup. Tlie new bud- 


get rccoinnicnds 5500 million to build 
up an industrial reserve of machine 
tools and facilities, the same amount 
which was recommended in tlie Tru- 
man budget. 

• New aircraft carrier. Although ship- 
building funds were cut deeplv in the 
Eisenhower budget. Navv is giving top 
prioritv to a third Forrcstal-class car- 
rier and will fit it into the 5958 million 
allowed- 

This is how the Eisenhower budget 
slices the 536 billion: Defense Secre- 
tarv'. 51 billion; Army, 513.7 billion; 
Air Force, 511.7 billion; Navv, 59.6 
billion. 

It reflects a 55-billion slash for USAF, 
a S1.7-billion cut for Navy from the 
Truman budget, and a S1.5-biIlion in- 
crease for the Army to include money 
for carrying on its share of the Korean 
fighting. 

Outlook in the debate over air power 
funds is for a split down party lines, 
with Republicans supporting the cuts 
in the budget and Democrats opposing 


AAialion Executives 
Review Airport Aid 

Tlic federal airport aid progr.nn, al- 
ready under fire, is slated for a “tlior- 
ougli review” by a 1 3-man group of avi- 
ation industrv executives. Undcrsccre- 
tiirv of Commerce for Transportation 
Robert B, Murray, Jr., has organized 
the study group in Washington. Jen- 
nings Randolph, assistant to the presi- 
dent of Capie.tl Airlines, was elected 
ehainnan. 

Rand(il|)li says the group intends to 
make a careful study of the liiston' and 
present status of the airport aid pro- 
gram and incomplete projects. 

Tlic group will hold its second meet- 
ing next month at Commerce Dc|sart- 

Meivin II. Nuss. Reading, Pa., treas- 
iitct of American Assn, of Ait|)ort Fx- 

Other members: Brig. Gen. Milton 
W. .Arnold, .Air Transport -Assn.; Fran- 
cis ,A. Bolton, Port Colmiibus Aiqjort, 
Columbus. Ohio; Jean H. B. Dubuque, 
Coriwration Aircraft Owners .Assn.. 
Washington: J, D. Durand, Air Trans- 
jjort Assn.; Louis R. Imvood. Division 
of .Aviation, Philadelphia Dc|)artment 
of Commerce; Foster V. Jones, Louis- 
ville and Ji;ffcrsoii Countv Air Board. 
Lnuisville, Ky.; .A. B. McMullen, Na- 
tional .Assn, of State Aviation Officials, 
Montpelier, Vt.; Donald W, Nnop, 
Conference of Local Airlines, M"asliing- 
ton, and former C.AB chairman; R. W. 
F. Schmidt. Tucson (Ariz.) Airport Au- 
thority; Thomas K. Taylor, Trans 
M’orld Airlines; and J. B. Ilartranft. 
.Aircraft Owners and Pilots Assn-, W'ash- 
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Transonic Data Demands Swamp NACA 


By Roberl llolz 

Langley- I''ield, Ociiiaiiclfi of tlio 
aircraft induslr>' fur traiivonic rescarc]! 
data to design military planes and mis- 
siles lijvc snainpcd tlic limited high- 
speed research facilities in this country, 
according to officials of the National .Ad- 
visor)' Committee for Aeronaiitics- 

Iii outlining highspeed research prog- 
ress at the biennial miUtars’-industrv in- 
spection of the laiiigles- Aeronautical 
I^borators, NACA officials said mili- 
tary requirements for aircraft and mis- 
'iles arc so close to the frontiers of 
aeronautical research that there no 
longer is any time lag between acqui- 
sition of research data and its applica- 
tion to specific aircraft designs. 

► Unpredictable Mistiire-NACA re- 
ported the bulk of problems facing air- 
craft designers todav lies in tlic transonic 
r.mge where an unpredictable mixture of 
subsonic and supersonic airflois- make 
mathematical aiiahsis impossible, forc- 
ing complete dependence on svindtim- 
nel and flight test data. 

Aircraft designers attacking these 
problems must operate with a precision 
ncs er before required, NAC.A says, be- 
cause eien minor variations in super- 
sonic designs can mean a speed differ- 
ence of several hundred miles an hour. 
The problem is complicated further be- 
cause it hasn’t set been determined to 
wliat extent dctiiiled information about 


Crash Fires 

National .^d\isoi\ Committee for 
.ficroiiautics reports ptogre.ss in de- 
velopment of cqiiipmciit that effec- 
tively will present fires ignited by 
engines during aircraft takeoff and 
landing accidents. 

NACA experimental equipment, 
which did not attempt to solve the 
weight and bulk problems inherent 
in militarv and tonnneicial aircraft, 
consisted of three elements: 

• Electrical wipc-off switch that 
cuts out the electrical system at the 
moment of crash impact. 

• Carbon dioxide diseba^e into the 
engine induction system. 

• Water-spray system that discharges 
tooling water onto hot portions of 
the engine exhaust collector ring and 

Movies of the N.fiC.\ crash fire 
research at its Lewis Memorial Labo- 
ratory show this equipment is suc- 
cessful in preventing crash fires from 
normal engine sources. However, 
other previously liidden ignition 
sources are disclosed, including static 
elcctricitv charges that build up on 
broken and scattered components, 
such as landing gear struts, jet en- 
gine pods and hot friction sparks 
generated as metal aircraft parts skid 
along concrete runways- 


(iiie highspeed design can be success- 
fully ii|)plied to other. 

► Insatiable Demand— N.KC.\ now oper- 
ates at Langley the only three truly 
traiiMiiiic windtuniicts known in the 
norid. But tire comniittcc reported that 
esen if funds and staff were asailable 
to operate the tunnels at full capacity, 
they would be muible to supply the 
demand from the aircraft industry for 
a "seeminglv insatiable" amount of 
transonic experimental data. 

As an example of how hard-pressed 
researchers are to meet these demands, 
N.’VC.fi officials revealed they had re- 
\iscd the role of the research aircraft 
that made original explorations of faster- 
than-sound speeds and ate using them to 
test specific design features aimed at 
alleviating the worst problems likely to 
be met by military aircraft m the tur- 
bulent transonic range. 

NACA detailed liow the Douglas 
Skyrocket (D-558-1H had been altered 
to test these specific design features; 

• Leadiisg edge wing slats. This device 
has long been used to improve lowspecd 
stability of sweptwing aircraft. The 
Skyrocket is exploring its influence at 
transonic and supersonic speeds. 

• Leading edge wing extensions. When 
extended, these devices add to the 
chord of the wing. Their influence on 
highspeed-stability problems is being 
determined from Skyrocket flight data. 

• Wing fences. These were added to 
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dctenninc their effect in counteracting 
intense longitudinal instability en- 
countered by the Skyrocket at 1,000 
mph. Tests iiiiidc bv the D-S58-I! 
using wing fences at supersonic speeds, 
base shed considerable light on how 
wiiidtiinnci d.ita on the same subject 
should be cs aluated. 

N.\C,\ said tlie Bell X-L fcaliiring 
wings with swccpb.ick varying from 
20 to 60 degrees, is being used to test 
application of these dci'iccs to ssing 
plans of other sh.ipcs. 'llie Douglas 
X-L powered b\- tn o Westinghouse 
turbojets, also has begun its supcr.soiiie 
flight test program. 

T wo new highspeed research facili- 
ties were revciilcd iit the biennial in- 
spection: 

• Gas dvnamies laboratorv- This inter- 
mittent flo\s--typc facility delivers air 
under pressures up to LOGO psi. and at 
temperatures ranging from — 20F to 
1,0401' for exploring problems up to 
speeds of Macli Q and simulated alti- 
tudes up to 200.000 ft. Using b.illistic 
techniques, some quick testing can be 
done up to Mach 20. Because mucli of 
the test work is at speeds faster than 
Mach 3 in initial exploration, test runs 
of only several mimitcs arc required and 
tlic blosv-down ripe of liighspecd jet 
can lx; ii.sed operating from a stored-air 
supply. This is more economical for 
short tests than providing continuous 
air flow. The phenomena of aerody- 
namic heating at supersonic speeds also 
arc being placed under study in this 

• Eight-foot transonic jsre.ssure tunnel. 
This is the third NACA transonic tun- 
nel to get into action and is the only 
one that permits variation of speed, 
pressure and temperature during test 

Details of NACA’s research on a 
wide variety of transonic and super- 
sonic stability and control problems will 
be discussed by .^vutios Week's en- 
gineering editor. David .^iiderton, in 
subsequent articles. 

Some other aeronautical problems 
wliich NAC.h currently is studying at 
Langley; 

• Convertiplaiics. The committee is ex- 
ploring stability and control problems 
involved in providing stable flight during 
hovering and transition from s-ertical 
to horizontal flight- It is using an in- 
genious research device that deflects 
wings and flaps so that slipstream is 
directed straight down while the pro- 
pellers remain in their normal position. 
This research model, using principles 
known for at least 30 years, excited con- 
siderable daily press enthusiasm as the 
"aircraft of flic future." It uses four 
sariable curvature wings of five-foot 
span and four electric motors that power 
propellers. Roll control is obtained bv 
varying the pitch of the two outboard 
propellers to increase the slipstream on 


line siile while dctreasiiig it on the 
other. Yaw control is obtained by nios - 
iiig wing flaps so tliat slipstream is di- 
rected backw-ard on one side and for- 
ward on the otlier. A rate-sensitive 
artificial stabilizing device to provide 
.iddltiuiial daiiipiii| in pitch has been 
installed to present unstable pitching. 
I oiir pilots are required to operate this 
research dcsicc— one for eacli variable 
propeller and one for each set of flap 
controls. 

• Ilydroskis. N.^C.\ has dcTcloncd a 
new Imlroski shape that combines iniix- 
iimmi water lilt with the ability to 
retract flush with the fuselage of high- 
s|)eed aircraft. 

• Ditching. Ditching research has been 
cxiended lo |ct and sweptssing aircraft. 
Tests indicate sweptuuig |)lancs gen 
ciiilh have good ditching characteristics, 
hut jet bombers ate sulnerable in weak 
portions of their belly structure— such 
as bomb bay doors and wheel wells. 


The B-4’ tslnhited dangcrinis porpois- 
ing cftccts due to bomb hay door fail- 
ure im mip.i.t. Tlic B-4" |ct engine 
pods broke off on impact, and tlie 
homher showed gcncT.ilh good ditching 
form. \.\C.\ has tested a type of rc- 
tracf.ibie Indroski designed to improve 
ditching rliaiacteristics of commercial 
.iirliiici%. Boeing C-9' confirmed its 
dcsigiicT\' predictions of exccTIciit ditch- 
ing form landing in the X.\C.\ tanklike 
Rsiiig boat. 

® lamdiiig |cjr. N.\C-\ is eoiiducting 
b:isi.- rese.ireh on methods of reducing 
l.iiul-ng gear weight, wliieli h.is crept 
lip to df'T of total aircraft structure on 
some types of heavy jet aircraft. TTic 
rominittee is building a special binding 
gear load test f.icility; has iiistriiniented 
a B-29 to obtain landing load data and 
IS making inosic studies of nnrnial com- 
mercial transport operations in order 
to obtain data on aircraft sinking 



NEW TOP BRASS 

Kceent iiiilitarv ap^sointiucnts mode Ccn. 
Nathan K. 'I’ssiisiisg (above photo, left) ,\ir 
Forte Chief of Staff ^iccecding Gen. Hoyt 

turd (photo, right! svas named bs I’residciit 
Ftseishower to succeed Gen. Omar Brjdicv 
as chairman of the Irsiiit Chiefs of Staff. 
1'wiiiiiig is seen being congratulated on bis 
pionioHon tss' ,\ir F'orcc Sccretarv Harold 
K. Talbott (right) while Lt. Gen. riiomas 
D, White, named to lake Twining’s former 
post as \'icc Chief of Staff, watches. Gen. 
^'a^de^berg is retiring June 30. Tlic new 
.Air Force chief is 56 and is .scheduled for 
retirement in October, but will be recalled 
to active duty to serve the remainder of the 
two-vear term of Chief of Staff- Adm. Rad- 
ford LS 53 and figured in the B-36 inquiry. A 
qualified pilot, he previously was Comman- 
der-in-Chief, Pacific Flect- 
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Coinmillee Cuts CAA Budget 


Making some cuts on its own. 
House Appropriations Committee 
went further than tlic recoinnicnda- 
tions of the Eiscnlioncr Administra- 
tion and slasiicd more tlian $60.2 
million from Cisil Aeronautics Ad- 
ministration’s fiscal 1954 budget 

The Truman Administration rec- 
ommended $200.2 million for CAA; 
the new Administration, $140.9 mil- 
lion; and the House Committee. 
SI 59.9 million. 

Apptosal of the Appropriation’s 
Committee recommendation u’ould 
reduce C.^A’s budget to the lowest 
level in recent years. C.SA's cur- 
rent budget is S149 million. In fiscal 
1952, it was 5165 million; in fi.scal 
1931, $215 million; and $212 mil- 
lion m fiscal 1950. 

Under budgets proposed by the 
Eisenhower or the committee, CAA 

E crsonncl would have to be reduced 
y close to 400. 

'llic committee allowed $105 mil- 


lion for administration and general 
operations— the amount eannarked 
tliis year and last year for salaries 
and expenses. ’I'hc Truman budget 
recommended an increase to $110 

Following Administration recom- 
mendations. the .Appropriations 
Committee eliminated $50 million 
for new airport construction, killed 
$15 million proposed for cstablisli- 
ment of new air navigation facilities 
and reduced funds for air navigation 
development from $4 million to $1.5 
million. ’I'he House group folloucil 
another Administration rcconimcii- 
dation, cutting out $1,6 million foe 
an additional AVasliington airport. 

Tlic committee trimmed Civil 
Aeronautics Board's budget for fiscal 
1954 to 53,750,000. sliglitlv less than 
the S5.S million CAB lias' this ycar. 
Thc Truman budget proposed 
$3,950,000; the ueu- Administration 
rceommended $3.8 million. 


Cochran Sets Sights 
On 700-Mph. Record 

Jaccjiicline Cocliran plans an attempt 
at a iic«’ world’s jet aircraft speed 
record, flsing an Orenda-powered. 
Caiiadair-built F-86E Sabre at Edwards 
AFB. Calif., within the next week. 

Miss Cochran recently became a 
member of the fliglit test adsisory staff 
of Canadair, Ltd., subsidiars' of General 
Dniamics Curp. Her luisbrmd, Floid 
Odium, last iveck was rctiriiiE as chair- 
man of the board of Consoliiitcd Vul- 
tec Aircraft Curp. after Atlas Cotp., 
which he heads, sold 400.000 shares 
of its CV stock to General Dnianiics. 

The svonum speed flyer has been 
training for the world record attempt 
in Loekliecd T-53 jet trainers .and USAF 


Sabres at Muroc Dn- Lake Air Field. 

Earlier plans for the flight were de- 
layed by a recent illness. Re'portb indi- 
aife it was not scrious. 

Reports from Edwards AFB say the 
course planned is a closed circle, which 
will imohe 3G turns, indicating Miss 
Cochran will not be challenging at this 
time the straightawav world’s speed 
record set by USAF Nfaj. J. Slade Nash 
last November, lie flew a North .Ameti- 
ran I'-86D 698.5 mph. at Salton Sea. 

Mis.s Cochran holds the national 
women's speed record for propeller- 
driven planes of 464.374 mpli-. flown 
in a Nortli American F-51 Mustang at 
Indio, Calif., in April 1955. The 
uoinen's jet speed record is held by 
Jacciuelinc Auriol of France, wlio flesv a 
dc Ilavilland Vampire 508.393 mph- in 
May 1951. 



Bell Aircraft Officer 
Buys 4,500 Shares 

Forty-five liundred shares of Bell Air- 
craft Corp. common stock were pur- 
chased by Ray P. Whitman, officer and 
director, through a stock option agree- 
ment, Securities & Exchange Commis- 
sion reports in a suminars' of March 
scciirih’ transactions and holdings. 

At month’s end. Whitman owned 
3.500 common shares of Bell stock. In 
the same month, AA'altcr A. Yates, di- 
rector, sold 100 common shares leaving 
him 1.856 shares. 

Other asiation stock transactions in 
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EMERICl'S NEWEST WINGS FOR ATOMIC DEFENSE. 
WINGS," BORN AND BUILT BY CONVAIR'S 


lANB-BASED INTERCEPTOR 




HERE’S A TRIANGLE WITH MORE THAN THREE POINTS 


Convair was the first to engineer, build and fly the triangular shaped solution to the problem 

of human flight in the vicinity of the speed of sound. . . and beyond. Through the versatile 
skills of Convair engineering, the delta configuration has already given America its first 

land-based, supersonic interceptor... and the world’s first water-based very-high-speed jet 
fighter. Adaptations of the delta to bomber and transport designs arc now under way. Proof again, 
that Convair engineering achieves the maximum of air power. ..Engineering to the Nth Power! 


CONVAIR 



A 


X 

I fingertip flip...' 


pVo 



IMPARTS POSITIVE CONTROL 
AT 0 MPH OR MACH PLUS! 

STBHTOPaiUlR 

HYORRULIC PUMPS 



From dropping and retracting landing gear, operating 
elevators and other controls on military aircraft, to steer- 
ing guided missiles or controlling autogyros, STRATO- 
POWER Pumps offer that "fingertip control” and com- 
plete dependability under all conditions which make 
them an obvious choice. 


STBATOPOWER Pumps are an outstanding expres- 
sion of advanced engineering and precision craftsman- 
ship. Here is power compacted into minimum dimensions 
and least weight . . . constant and variable delivery types 
with modifications to provide both oil-piloted or elec- 
trical control. Either direct engine-driven or electric 
motorized units in capacities from one-quarter gallon to 
ten gallons per minute at nominal speed of 1500 rpm, 
with continuous working pressures to 3000 psi (maxi- 
mum intermittent operation at 4500 rpm and normal con- 
tinuous operation at 3750 rpm). 
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ICAO Plans New 
Transport Yardslirk 

New iiiiHoiiiil :md mteriKitiulial yard- 
sticki for transport aircraft perforinaiicc 
arc moving toward approval at a Paris 
meeting of the International Civil 
Aviation Organization’s standing Com- 
mittee on Performance. 

Tlic five-week session, fourth meeting 
of the international committee in two 
years, is c-tpeeted to be the last before 
the new proposed standards ace pre- 
sented for divisional approval at an 
ICAO conference in \lontrcal next 
March. 

► U. S. Cridcisra— The sessions are 
being watched closely by American avia- 
tion interests because of mounting criti- 
cism in the U. S- of existing perform- 
ance standards and their failure to take 
into account scientifically all variables 
involved in aircraft takeoff, climb, 
cruise, descent and landing. 

This criticism was aired recently by 
the Air Line Pilots Assn, in discussions 
of gross weiglit limitations of such 
airplanes as tlie Convair 240, Boeing 
Stratocruiser and Martin 4-0-4. 

New performance standards ate de- 
signed to take into account laws of 
probability for various types of incidents 
and to adjust performance requirements 
by mathematical formulae to hold the 
probability of such incidents within de- 
sired frequency levels. The probabili- 
ties arc based on actual airline records 
of flight experience. 

► Parallel Adoption— Ray Malov, Civil 
Aeronautics Administration Fight Test 
Branch cliicf, is head of tlie U. S. dele- 
gation, whicii includes; Ed Koneezny 
and Ilugli Freeman, both of Civil Aero- 
nautics Board Safetv Regulation Bu- 
reau; fohn A. Catraii, CAA, Fight Test 
Brancli. and F. Stanley Nowlan, United 
Air Lines. The same group is working 
up a parallel set of performance re- 


quirements for U. S. federal adoption, 
witli j view' to imtioiial and interna- 
tional standardization on performance 
of transports. 

If the Paris committee completes its 
work as anticipated, some U. S. airlines 
are planning to work out trial applica- 
tions of the new standards on paper 
this summer, applying them to trans- 
port pl.mes now flying on specific routes 
and considering actual runway lengtiis, 
altitudes and temperatures encountered 
in flights. This will provide fuitlier 
experience data before the divisional 
meeting next Marcli and final ICAO 
approval. 


Capilal Boosts Pay 
Of AU Its Officers 


Capital Airlines has reported to the 
Civil Aeronautics Board that all top 
officers last year were granted salary in- 
creases tanging from $500 to $4,000. 
Some officers increased stockholdings, 
picking up their 1948 options at $5.50 
per share, about half tire current market 

Here are Capital officers' and direc- 
tors’ 1952 compensation and holdings 
of common stock and debentures as of 
Dec. 31, 1952, with comparabie 1951 
figures shown in parcnfliescs where 
change.s occurred; 

J. H. Carmichael, president and di- 
rector. salary $48,000 ($44,000), com- 
mon stock sliares 3,000 (4,637); R. G. 
Lochiel, vice president, treasurer and 
director, salary $30,000 ($28,600), 
shares 3,915 (2,715); James W. Austin, 
vice president, salary $28,000 ($26,- 
400), shares 6,400 (6,300); James B. 
I'ranklin, salary $26,000 ($24,750), 
shares 4,000; Robert J. Wilson, vice 
president and director, salary $22,250 
($21,780), shares 1,400 (1,500); Hayes 
Dci’cr, secretary, salary $17,500 ($17,- 
050), sliares 200 (100); Charles II. Mur- 


CANADUN SABRE BARES ITS TEETH 


A Canadair-built F-86E Sabre jet fighter arinainent range in Canada. Three hvdtaulic 
makes impressive sight during fifing of its jacks are visible, one under the nose ^d one 
six .50<al. machine guns at night on an hv each main wheel. 
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SIMPLE TO OPERATE AND MAINTAIN ... any engineer or mathematician 
who can aet up the equation can solve it on the EASE computer with 
only a tew hour’s training. Circuitry is no more complex than the aver- 
age radio receiver; no "computer experts" are required for maintenance. 
COMPACT, COMPLETELY SELF-CONTAINED ... the entire unit requires less 
than 8 sq. ft. of floor space, is complete with its own regulated power 
supply ... you simply plug it in to a 20 ampere, 110 v. a.c. line! 

LOW COST ... the EASE is the world's first high-quality computer to be 
mass-produced in practical commercial form. The result is low cost 
without sacrifice in utility or quality. A 20-channel unit capable of solv- 
ing 10th order equations costs less than $6,260 (f.o.b. factory) complete! 




chison, chairman of executive commit- 
tee and director, salary $18,000 ($16,- 
>00), shares 11,000 Ub,300), 

Other eonipensation in excess of 
$10,000 was $75,000 paid to Stockton, 
Ulmer & Murchison, Jacksonville, I'la., 
for legal, corporate and CAB route 
proceedings (tlie firm got $72,600 in 
1951). 

Options to buy additional common 
stock before Dec. 21, 1955, at $5.50 
per share, unexerciscd as of Dec. 31, 
1952, were owned by; Murchison, 2,900 
shares (3,500); Lockhicl, 3,900 (5,100) 
shares; Wilson. 300 shares; Dever, 
3,100 (3,200) shares; R. M. Avcrill, 500 
shares; S. B. Coldthotpe, 700 (800) 
shares. Total outstanding Dec. 31. 
1952, were 11,600 (13,600) shares of 
the 48,000 otiginallv granted Apt. 20, 
1949, 

Otlier directors; William V. Couch- 
man, no shares; David L. Ftawley, 

I, 020 shares; George R. Hann, 41.172 
(40,272) shares common stock and 
$12,500 debentures; D- F. Gruenhagen. 
100 shares; C- T, Johnson, Jr„ 100 
(none) shares; Arthur F. Kroceer, 200 
(100) shares; Brouwer D. ^^cIntyrc. 
200 sharer, C. Bedel! Monro, 900 
(1,125) shares and $4,500 debentures; 
Thomas D. Ncciands, Jr., 2,500 shares; 
Otto A. Seyferth, 200 (400) shares; 

J. R. Stockton, 550 shares. 

Only owner of 5% or mote interest 
in Capital common stock Dec. 31. 
1952. was Geo^c R. Hann. Pittsburgh, 
41,172 (40,272) shares, exactly 5% of 
the total outstanding. 

Three Aviation Firms 
Report Top Salaries 

Two major manufachitcrs and an 
aviation snppiv conipanv have rcpoiteel 
to the Securities &■ Exchange Commis- 
sion anmuil salaries totaling 5867.632 
were paid to officers and dircchrts last 

The reports; 

• Fairchild Engine &• Airplane Corp. 
paid its president. Ricliard .S. Boiitclle. 
.1 salary of $105,870 during 1952. 
Arthur h'. Flood, exeentire sice presi- 
dent and comptroller, received $76,- 
292. \\'illard I,. lainders. vice presi- 
dent. received $51,661. Eaircliild paid 
all its directors and officers salaries 
wliicli amounted to 5419.268 dining 
the year, 

• Gnnnmaii Aircraft Engineering Corp. 
paid i.erov R, Grumman, chairman of 
flic hoard of directors. $51,400 during 
1952. t.eon A. Switlbiil, president, re- 
ceived $61,650. William T. Schwend- 
ler. executive vice president, received 
531,400. and E. Clinton Towl. vice 
president, was paid 533,000. Annual 
salaries of directors and officers totaled 
5239,050. 

• Aero Supply Manufacturing Co., 
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NOW AVAILABLE 


Hartzcll constant-speed (governor-controlled) and full-feathering, constant-speed pro- 
pellers arc now in production for use on a large percentage of current executive-type aircraft. 
High performing metal blades are combined with a low-cost hub of simple construction, 
requiting minimum maintenance. Operation of tlie pitch-changing mechanism is by means 
of oil pressure supplied by a gosernor mounted on the engine. 

Tire feathering version may be quickly feathered and unfeathered in the air witli no 
auxiliary mechanism or power source required. 


FirCHER DEFENDER 


HARTZELl PROPELLERS ARE 
STANDARD EQUIPMENT ON 
THESE CURRENT AIRPUNES 
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HARTZELL PROPELLER COMPANY 


450 Heitzman Ave. 


DEPT. A 


PiquQ/ Ohio 
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A NEW AERO 
COMMA NDER 
lOINS THE STATE 
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Corry, Pa-, paid its president, S. J. 
Irvine, $27,983,20 in salary. -\ll direc- 
tors and officers of the firm received a 
total of $81,377,87. 

Majority of Airlines 
Gel Final Mail Rates 

Nearly all of the 46 certificated air- 
lines will be on a final mail rate by the 
end of this year, Civil Aeronautics 
Board officials predict. Tliis means that 
for the first time in airline history, stock- 
holders will be able to rely on reported 
profit and loss data and carrier manage- 
incnt.s will know where they stand on 
cash iucoinc and expenditures. 

New airline mail rate orders recently 
issued by CAB brings the box score to 
41 airline routes now on final mail rates 
and 17 still temporary. Separate current 
mail rates are boosted to 58 because 
Pan American World Airways has four 
separate divisions and nine trunk lines 
arc operating orcrscas or international 
divisions. 

New mail rate orders; 

• Reese Aleutian Airways final rate pro- 
posed in a CAB show-cause order raises 
estimated annual mail pav 575,000 to 
$505,407 from July 1, 19'52, forward. 

• Northern Consolidated Airlines final 
rate yields $1,152,000 for the 12 months 
ending last June 30 and $704,000 the 
preceding year. 

• Branifi Airways temporary interna- 
tional increase of Sl,64l000 wipes out 
last year’s foreign route loss (Aviation 
W i-EKApr. 6. p. 93). 

• Trans-Pacific Airlines temporary rate 
increase proposed bv CAB rais« an- 
nual mail pav from ^229,000 to $400,- 
000 . 

• Central Airlines temporary increase of 
$216,271 brings the total for July 1, 
1952-Jan- 30, 1953, to $1,053,772. 

Box score of the CAB mail rates sec- 
tion on certificated airline routes— do- 
mestic trunk, local service, international 
and territorial; 

• Domestic trunk. 1 2 to 2. Only North- 
east Airlines and Braniff remain on 


Hull of a Convaii R3Y-1 Tiudcwind turbo- 
prop flying boat is moved outside during 
transfer to another building, This particu- 
lar hull will sever fly; iiutcad is slated to 


tcniporary current mail rates, but both 
should get final rates before the end of 
this year. I'our airlines still liave open 
rates on past periods; Northwest Air- 
lines, 1951 (settle this year); National 
Airlines, 1947-51 (in tiearing now); 
Western Air Lines, Oct. 1, 1951-Apr, 
9, 1952, (settle this year), Braniff, Oct. 
I 1951-Nov, 9, 1952 (hearing resumed 
hist month). 

• Locals, 10 to 8. Including the three 
metropolitan helicopter services, there 
are 10 locals on final rates and eight 
temporary— of which several should be 
settled on final rates this year. Locals 
still on temporary rates; Central, Lake 
Centra! Airlines, Los Angeles Airways, 
New York Airways, North Central Air- 
lines, Ozark Air Lines, Southwest Air- 
ways and West Coast Airlines. 

• International, 10 to 4. There are 10 
international routes on final rates, in- 
cluding the four "stub-end” routes of 
American Airlines, FlasCern Air Lines, 
National and United Air Lincs-which 
are now considered integral parts of the 
carriers' domestic systems and no longer 
are subsidized. 

Four international routes currently 
on temporary rates; Atlantic Divisions 
of Trans ^\’orld Airlines and Pan 
American, 1946 forward (hearings over, 
briefs to examiner now in preparation); 
Braniff Latin America Division, 1948 
forward (settle this year); PAA Latin 
.America Division, 1948 forvvard (settle- 
ment date unpredicted). 

Three international routes have open 
rates on past periods; National, 1947-51 
(at hearing); Northwest, 1951 (settle 
this year); United, 1946-August 1952 
(preheating conference). 

• Territorial, 9 to 3. Hawaii and Alaska 
territorial operators have nine final mail 
rates and three temporary. Three re- 
maining temporary rates: Alaska Air- 
lines, Wien Alaska Airlines and TPA 
(Hawaii). Rate on Nortlicrn Conosli- 
dated is open from Nov. 30, 1947, to 
an as yet-undetermined earlier period of 
origin of the various forerunner bush- 
tvpc operators now consolidated into 


iiudcigo rjgoioiu testing. Meanwhile Cou- 
vair is busy at San Diego on an R3Y produc- 
tion program for Navy. 


HARDMAN SEATS 

... are synonymous with comfort, 
convenience, and weight-economy, 
plus higher strength factor— the finest 
of which are the luxurious Hardman 
"Siesta" line seats. That's why dis- 
criminating air carriers and corporate 
owners specify Hardman Seats . . . 



CAPITAL 
PAN AM 
PANAGRA 


KLM 

SAS 

SWISS-AIR 

PHILIPPINE 

SABENA 




R3Y HULL MOVES OUTDOORS 
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EAL Sees Traffic 
Doubled in De<*ade 

It is “vci)’ possible" tlint in the next 
eiccadc Eastern Air Lines will be flying 
more than 10 million passengers a year, 
compared with its expected 5 million 
during 1953, according to president 
"Eddie” Rickenljatker. 

He also belies’cs that the turboprop 
engine, which he hopes will be avail- 
able soon for conimctciiil use, will 
bridge KAL's jump from its piston- 
engine Super Connies to the turbojet 
transport, which should be flving U. S. 
routes "by 1960." 

^\■hilc reviewing the carrier’s past 
23 years of operation. Ricfcenbackcr 
looked ahead 10 years and said it is 
scry possible Eastan will also: 

• Cjixratc 80-100-passcngcr jet liners 
cruising at 330-600 niph. and flying 
nonstop New York-Miaini and Chicago- 
Miami in Ics.s than tsvo hours- 

• Use giant helicopters for shorthaul 

• Operate a fleet of all-cargo planes 
svith airfreight nearing passengers car- 
ried in solume and revenue. 

• Land passengers and air ca^o at sepa- 
rate airfields. 

• Employ between 15,000-20,000 per- 
sons compared witli present 9,500. 



•T,AI»T. EDDIE” RELIVES PAST 

luistcni ;Vit Lines’ president Eddie Ricken- 
bjckcr flashes his famed World Wat 1 
fighting grill as he poses in the cockpit of a 
Spad pursuit plane similar to tlic plane he 
flew to 26 victories. Tbc plane is part of a 
"span of flight" ait show the earlier is send- 
ing through most of the cities it serves in 
conimemoiation of E,\L's 25th aniiivecsacy 
of operation. May, 1928-May 1, 1953- The 
carrier reccntlv enacted its inaugutab'on of 
mail service from Atlanta, Ga.. to Hadley 
Field, N. bv flying a Pitcairn Mailwing 
over tbc identiral route. A Wright pusher 
of 1910 vintage makes up the aitshow trio. 
Tliesc historical aircraft have been supplied 
to Eastern by speed pilot Paul Mautz, 
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MAGNESIUM CUTS DEAD WEIGHT, 
INCREASES HELICOPTER EFFICIENCY 

Extensive use of DOW MAGNESIUM sheet, extrusions, and sand 
castings saves many important pounds on this versatile aircraft 



When you have to go straight up from a standing start, 
weight saving is of prime importance. That’s why designers 
of helicopters arc making extensive use of magnesium, the 
world’s lightest structural metal. 

Tlie range and capacity of one current production mode! 
helicopter have been greatly increased by the use of mag- 
nesium. In this ship the requirements uf magnesium are 
equal to approximately 25% of the craft’s total empty 
weight. This consists of 400 pounds of castings, com- 
prising 90 different parts, and 700 pounds of sheet and 
extrusions, including nearly all of the fuselage skin. 


The weight saved by the use of magnesium has helped 
increase the efficiency of helicopters. Where only yester- 
day these craft were novelties, today they are llie real 
work horses of our armed forces. 


Whenever you have a weight problem, investigate magne- 
sium. One-third lighter than aluminum, magnesium offers 
you an exceptionally high strength/weight ratio. It is a 
practical metal, available in all common forms, workable 
by all standard shop methods. For complete information, 
call your nearest Dow oflice or write to; Magnesium De- 
partment, THE uow CHEMICAL coMPAhT, Midland, Michigan. 


you can depend on DOff' MAGNESIUM 
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PRESSURE SWITCHES 

SAFETY-ENGINEERED 


AIRCRAFT 


RELIABU SERVICE is paramount in pressure switch design. 
That's why rugged, precision-built Manning. Maxwell & 
Moore pressure switches are installed on many aircraft of 
all types today. They conform strictly to aeronautical en- 
gineering performance standards and pass exacting USAF 
specifications. The wide selection available includes these 
basic designs in single pole, double throw types: 


All our pressure switches provide jferibilitp of design that 
permits adaptation to specific needs. We beiieve our unique 
design technique, years of experience in developing aircraft 
instrumentation, and extensive manufacturing facilities 
can be of real service to you. We are fully equipped to run 
exhaustive environmental and vibration tests in complete 
accord with the requirements for high-speed aircraft Let 
us know your pressure switch application problems. Our 
engineering counsel is yours on request 


MANNING, MAXWELL A MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. 

OUI AISCRAFT PBOOUCTS INCLUDI: TUBBOJET ENGINE TEMPEIATUIIE CONTBOL AMPIIFIERS • ElECTRONIC AMPIIFIEBS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPIICATIONS • PRESSURE GAUGES 
THERMOCOUPIES • HYDRAUltC VALVES • JET ENGINE AFTERIURNtR CONTROL SYSTEMS. 


AERONAUTICAL ENGINEERING 



The Case for Pod-Mounted 


• Why tIo American designers liang their engines under 
the wing while British practice is to bury them? 

• Here’s what Boeing and Convair engineers say: It pays 
off in safety, performance, maintenance ease. 


By David A. Anderton 

“Pod-mounted engines make a lot of 
sense,” says George Schairer, Boeing’s 
chief of technical staff. 

“The buried turbojet poweiplant can- 
not be justiSed,” says Ben Salmon, 
Convair project engineer. 

“We've argued back and forth,” says 


a de Havilland spokesman, "and 1 
reckon that we come out just about even 
on pods or buried installation." 

■These are some of the views in an 
international design controversy which 
has been aided and abetted by the suc- 
cessful operation of both types of basic 
installations. 

► Oceans Apart— In the U. S. all multi- 


Jet Engines 

engined jet experience has been with 
podded poweiplants. The Boeing B-47 
and B-52 pioneered the configuration, 
and the same pods are on the Convair 
B-36 late models and the 6-60. 

In England, all mulri-engined jet ex- 
perience has been with buried engines. 
Starting with the dc Havilland Comet, 
and going through the three Vecs— 
Valiant, Vulcan and Victor— the en- 
gines have been buried in the wing. 

Until recently, nothing official has 
been said on this side of the Atlantic to 
justify the strong alignment of U.S. 
designers behind the pod. But a few 
week ago at the national aeronautic 
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meeting of tlie Society of Automotive 
Engineer, Schairer and Salmon wound 
up and delivered their best pitches 
against the British team view that 
"buried is better." 

► Why Pods?— Use of pods mahes sense, 
says Sehaitet, because— other things be- 
ing cqual-wc should expect more an- 
nual utilization and greater safety in 
airplanes provided with pod installa- 

lire buried powerplant can’t be justi- 
fied, says Salmon, because; 

• Cruising speed is reduced because 
of increased tlnig due to wing thickness. 

• Wing weight is increased because of 
cutouts in the structure, thus countering 
any reduction in gross weight because 
of lowered air loads. 

• Drag coefficient is about constant for 
both types. 

• Engine tosses are increased because 
of leiigtliened inlet ducts and tailpipes. 

• Wing and ]>owecpIant installations 
arc more difficult and costly to build. 

• Powerplant access is much poorer. 

• Apparent cleanness has Men im- 
pros’cd by eliminating nacelles, but ac- 
tually the drag increases. 

• Hazard due to engine fires has been 
greatly increased. 

There’s an interesting sidelight be- 
hind the presentation of these two 
s'iews at the SAE meeting. Originally 
the idea was to have speakers in behalf 
of each of the powerplant configura- 
tions. It turned out that no American 
manufacturer was willing to speak in 
favor of the buried engine and so there 
WPS no presentation of the positive 
values of such in.stallations. 

Schairer and Salmon take somewhat 
different approaches to the the subject. 
There arc differences of opinion 
between thcni-Schairer sees little 
difference in cruising performance; Sal- 
mon sees 50 to 75 mpli. in favor of 
the pods, for instance. But they both 
come to the same conclusion. 

► Schaircr’s Views— Pod mounting is as 
old as multi-engined airplanes, Irr re- 
cent years the pods have been mounted 
ahead of the wings rather than below, 
but the jet engine changed that, 

Based on the bad experience in 
World War II with engine nacelle 
fires, the twin problems of jet blast and 
fire led to the first thoughts of engines 
mounted in pods beneath the wings. 

The next obvious advantage was the 
quality of engine maintenance provi- 
sions possible with the underslung pod. 
Performance considerations and other 
factors demanded more detailed inves- 
tigation, so Boeing engineers dug deeper 
into the design details. 

► Performance Factors— Schairer says 
that the performance of an airplane is 
to be measured in terms of the payload 
it can carry over various routes, and the 
speed and altitude paths possible. Over- 
all performance is made up of the in- 
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teractions of many variables into a com- 
plex whole. 

• Engine performance, for example, is 
influenced by intake and tailpipe 
changes. Long flow channels mean 
losses in thnist and increases in specific 
fuel consumption. 

• Aerodynamic drag of the podded 
engine is tremcndonslv important. 
Schairer credits about 18% of tlic tot.il 
flat-wlate drag of ood-cquinned airplanes 
to the pod installation. But he says a 
pod can be designed so that interfer- 
ence and eompressihilitv effects are 
negligible or even favorable at moderate 
to high lift coefficients. A properly 
designed pod will have no interference 
drag and « ill give a negligible reduction 
in the critical Mach number of the 
airplane, 

• Span and aspect ratio help determine 
range and altitude performance. The 
lift/drag ratio is proportional to the 
span disHded by the square root of the 
flat-plate drag: thus, savs Schairer, a 
9% increase in span will compensate 
for tire 18% increase in flat-plate drag 
insofar as the I./D ratio is concerned. 

In order to submerge an engine, you 
need a large wing chord and thickness 


at tire engine location. It you try to 
do this with 3 basic wing geometry by 
increasing the chord at the root, then 
span an3 aspect ratio (for tlic same 
urea) decrease. 

If you increase the chord at the en- 
gine locations only, it may not increase 
the available lift on the wing, particu- 
larly in the case of the sweptback sur- 
face where stall starts near the tip. It 
is also fair, in this case, to charge the 
engine installation with all the drag 
caused by the local wing area increases. 

Clianging sving dimensions or layout 
may also mean significant changes in 
tjiil area, where increases will boost both 
tire drag and the empty weight of the 
airplane. But balancing this is the in- 
creased volume available in the wing 
(from reducing the aspect ratio) which 
could be beneficial in drag and weight 
in relocating such items as the landing 
gear. 

What it all boil.s down to, Schairer 
indicates, is that adding all these aero- 
dynamic characteristics together gives 
no obs ious conclusions. Comparing per- 
formance for comparable airplanes de- 
signed with the ttt'o engine scliemcs is 
necessary. 

All such studies known to Schairer 
have shosvn the lift-drag ratio of high 
aspect ratio airplanes witli pods to be 
clearly superior, without con.sideting 
the improved engine performance avail- 
able. 

► Slnichiral Benefit— ’The relieving mo- 
ments from mounting the pod engines 
out along the span help to reduce bend- 
ing on tlie wing. Negative bending 
moments will increase, but seldom to 
the extent where additional structure 
would be necessat)' oser and above that 
needed to meet positive bending mo- 
ment requirements. 

This comparison is not strictly valid 
in some cases, says Schairer, because it 
it normal to reduce the aspect ratio for 
submerged installations; tliis decreases 
the bending moment and increases the 
structural depth. Tliis makes it difficult 
to estimate the effect of engine instal- 
lation on the primary structural weight. 
When you mount the engines inside, 
there ate also secondary effects on wing 
weight because of access doors, cut- 
outs for intake and exhaust air and other 
small doors. Tliis means a large amount 
of built-in empty weight. 

In the engine installation, weight 
provisions must be balanced for fair 
comparison. The submerged engine re- 
quires a long intake duct, a long tail- 
pipe with heavy shrouding and a rea- 
sonably fireproof compartment, which 
all involve a lot of weight. This extra 
poundage must be compared to the 
weight of cowling and support structure 
for pods, plus the modest amount of 
fire protection between engine and air- 
frame structure. 

Schairer concludes that there is no 
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simple answer to determine relative 
weights of the different engine instafla- 
tions. Neitlier is there a simple single 
solution to the over-all pertonnance 

All comparisons available, says 
Schairer, have shown negligible differ- 
ences in performance capabilities for 
different types of installations. Tlie 
final choice must be on factors other 
than performiinco. 

► Safety Consideration— With the pod, 
there is little chance of a fire in the 
engine nacelle doing damap to the 
primary structure. The strut mounting 
can provide free air between the engine 
and the wing, except for the closed 


portion of the strut itself, which can 
be partitioned to hinder the progress of 
a fire from nacelle to wing. 

For long-range airolanes, providing 
fuel storage space is difficult. Tliat space 
will inevitably approach the sides of 
the fuselage. Submerged engines could 
be expected to use so much of the de- 
sirable wing space that fuel will be re- 
quired in the body. Furthermore, this 
fuel is usually separated from the engine 
compartment inboard and outboard by 
a thin unvcntilated firewall of very 
large dimensions. Installation of pods 
bypasses this problem. 

Since a large percentage of flight 
safety incidents involve powcrplant mal- 
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functions, the excellent engine main- 
tenance and inspection possible with 
pods is a major safety factor, says 
Schairer. 

Isolation is desirable for a number 
of reasons. Jet blast interference with 
structural integrity can be minimized; 
engine failure is completely separated 
from other engines; fuel system and 
control system can be kept away from 
tlic engines; and emission of fuels, oil 
or vapors can be away from the air- 

► Easy Maintenance— All of the cowling 
comes off the B-47 pod engines, leaving 
a bare engine supported at two points 
with complete access. Most items can 
he readied by opening one powerplant 
cowl panel. 

Schairer says tliat it would seem 
logical to creijit in tlie annual utiliza- 
tion possible with a airplane some 
fraction of the time which can be saved 
in servicing the powerolant. If the 
engine is hard to resell, the annual 
utilization will go down; access to the 
engine should be good enough to per- 
mit thorough pre-flight inspection with- 
out significant delays. 

There are a number of other factors 
u'cighing in favor of the pod. Schairer 
says that pod mounted engines can do 
these things: 

• Delay onset of flutter materially; but 
chordwise position of the nacelle cen- 
ter of gravity must be ahead of the wing 
leading edge. Also the bending stiff- 
ness of the structure between wing and 
nacelle must be controlled to avoid un- 
favorable tuning between wing and 
nacelle frequencies. 

• Produce tile aerodynamic functions of 
fences and slats on longitudinal and 
lateral stability and control near the 
stall. 

• Reduce noise level for the passenger 
as compared to engines mounted in 
close to the body. 

• Give some coobol of airplane CG. 

• Result in a cheaper airplane. 

► Other Questions— Schairer said that 
numbers of questions have come up 
on the pod installations which are not 
directly pertinent to the design con- 
siderations above. 

Typical is that of airplane and engine 
height. Schairer points out that most 
swcptback aiipUnes are critical at the 
wingtip and Bap tip for ground clear- 
ance, and that it is generally possible 
to arrange the engine below a mini- 
mum height wing and still get ade- 
quate ground clearance. 

On pickup of objects into the air 
inlet, Boeing experience has shown that 
the engine would pick up a candy 
wrapper from a flat board only when 
the board was within 18 in. of the 
engine. 

There arc no important relationships 
between pod installations and aileron 
reversal yet identified; aileron reversal 
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must be treated in the conventional 
manner. 

Schairer says that experience with 
pods getting knocked oS has been satis- 
factory; the engine may tear itself loose 
without serious damage to the airplane, 
and damage to the pod will not cany 
tlirough into the basic stincture if the 
pod is properly mounted- 

Contiary to another argument, there 
is room for proper mounting of engine 
accessories. It has always been possible, 
says Schairer, to mount the accessories 
so that a minimum drag cowling can be 
placed around the engine. 

On engine-out perfomance, Schairer 
states that the problem is much less 
severe than with propeller-driven air- 
aaft. No rolling occurs when the en- 
gine fails until the airplane has begun 
to yaw; this compares with an im- 
mediate large rolling moment when the 
propeller loses thrust. The unsymme- 
tiical thrust is not important in cruise, 
says Schairer, but is in dimb-out per- 
formance and must be considered by 

► Salmon Says— Convair’s Ben Salmon 
defines the type of jet transport air- 
plane he is talking about: it is to have 
cruising speeds from 450 to 600 mph. 
at operating costs equal to or less than 
today’s first-class transports. 

Such an airplane powered by tur- 
bojets would be the first opportunity to 
give the passenger a virtually noiseless 
and vibrationicss ride. "The poweiplant 
configuration chosen by the designer 
will determine whether this extremely 
desirable feature is realized or sabo- 
taged," Salmon claims. 

To do this, all passenger accommo- 
dation must be located ahead of a 
cone with 120-dcg. vrrtex angle at the 
center of the jet nozzle. With the 
exhaust position fixed, the next thing 
is the physical location of the engine. 
This in turn means consideration of 
the inlet ducting and tailpipe. 

The engine is interested only in 
what it senses at its inlet. The pressure 
there is the sum of the static head and 
the velocity head (or ambient pressure 
and ram. if you prefer). At high al- 
titude, the velocity head can account 
for 50% or more of the total head; 
thus any loss here is serious. 

► Losses and Size— Salmon makes an in- 
teresting point in relating the duct in- 
let losses to the airplane size; 

“It can be cate^rically stated that 
the entire class of airplanes represented 
by the jet transport are what might be 
called fringe airplanes. This simply 
means that if no determination of spec- 
ified performance is permitted, small 
variations in drag, specific fuel con- 
sumption, or weight of component 
items have a much larger effect on gross 
weight, size and operating cost," 
Salmon says. Example: A 15% increase 
in drag or specific fuel consumption will 
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mean a 50% increase in airplane size. 

Other things being equal, the major 
design objectives arc; the best possible 
total head recovery and the lowest pos- 
sible inlet duct losses. 

The tailpipe is different, according 
to Salmon. Losses due to length are 
not of the same order of magnitude as 
tor inlets unless the tailpipe is very 
long or changes direction. In gcncraf, 
the cost is one-third percent thrust 
loss per foot of tailpipe length. 

► Location and Tail— SwepUving high- 
speed airplanes require tlie horizontal 
tail to be located as low as possible 
with respect to the wing zero-lift line. 
This tends to put them in tlie jet 
blast, which is highly directional and 
modifies-or obliteratcs-local wing 
downwash. At a typical distance be- 
tween horizontal tail and the jet cx- 
liaust. the blast will be at a speed of 
about 300 feet per second and a tem- 
perature of 2001'' or more. 

The effect of velocity and tempera- 
ture on the direction of the relative air- 
stream at the tail can be quite serious 
because of the detcrioriation of stabil- 
ity. 

Therefore the designer either has to 
locate the engines far enough out along 
the span to clear the tail, or low enough 
or tilted down enough to clear the 
tail by a safe ma^in. 

► Wing Tliickness— Salmon says that 
the typical transport would require a 
wing ttiickness of 7 to 11%; in actual 
depfiis, this would be around 18 inches 
at tlie powerplant spanwise location, 
and al»ut 30 incites at the airplane 

Main landing gear for such an air- 
plane would be a four-wheel bogie type 
with 50-in. tires. To house the re- 
tracted assembly would take a space 
about five feet by ten feet. “Such a 
gear can neither be stowed in tlie iviiig 
at the nacelle location or just outboard 
of the wing root, even if retracted in- 
wardly,” Salmon says. 

Engines would be about 48 inches 
in diameter by 10 feet long, another 
package which is too big to justifv 
cutting into the wing stmeture. 

A 525-mph. airplane requires an 11% 
average thickness wing; at 600 mph., 
tlie wing lias to decrease in thickness 
to 6%. So even though wing chord is 
increased as thickness is reduced-be- 
cause of decreasing aspect ratio— the 
available sving depth is still reduced to 
less than the dimensions needed to 
bury tlie engines. 

The delta, Salmon claims, is the one 
sort of configuraion fast enough to 
justify turbojets and thick enough to 
bury them. Sucli an airplane might use 
wholly submerged turbojets without a 
sacrifice in speed or thictness. 

► Drag Comparisons— typical drag 
breakdown given by Salmon credits the 
fuselage with almost ooe-fourtli of the 
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total drag, and the nacelles-for four 
turbojets and landing gear-with about 
seven percent. Tlie only gain from 
burs ing engines must conic out of the 
5c\cii percent, and some of that must 
be cliargcd to duct losses. So, Salmon 
says, about five percent reduction of 
total airplane drag is the best improve- 
ment to expect from buried engines. 

Turning to fuel storage, Salmon said 
a nonstop trip of about 3,500 ini., 
hauling from 80 to 100 passengers on 
a sevcn-liour schedule, would take about 
80,000 or 90,000 lb. of fuel. 

All of this capacity can be housed 
within the wing in integral fuel tanks 
outboard of the fuselage half-breadth 
and between shear beams at 15% and 
60% of the wing chord, provided the 
wing structure is unbroken from toot 
to tip. "nie storage problem “alone is 
sufficient to justify an unbroken struc- 
ture,’’ Salmon believes. 

TIrus tlie several design considera- 
tions combine to recommend an un- 
broken wing structure containing all of 
the fuel outboard of the fuselage, and 
with suspended powerplant nacelles also 
housing the landing gear. 

► Other Possibilities— Salmon points out 
that only one basic airplane concept was 
considered in his paper; a liiglispeed, 
thin sweptwing airplane, either high 
or low wing. But other configurations 
ate available, he says. It could be en- 
tirely possible that the case for riding 
comfort w'ith a moderate speed increase 
over today’s transports could give 
enough customer appeal— coupled with 
operating costs comparable to a DC- 
6B or Constellation-to tip the scale in 
favor of a lower-speed jet transport. 

But rc-examination of these other 
configurations still does not sell Salmon 
on the idea of the buried engines. Con- 
sidering flic same basic arguments that 
Schaircr does— maintenance, wine struc- 
tural weight, fuel storage and fire— he 
comes to his conclusion: the buried 
turbojet powerplant cannot be justified. 
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‘Tin annoyed at this deal of buying 
MiGs and pilots from the Chinese,” 
said the engineer. "It just gripes the 
hell out of me from a couple of an- 
gles.” 


“Ilowso?" I asked, signaling the 
waiter for another round. 

"Well, for one thing, .suppose wc 
get a MiG. Wlio’s going to get to 
see it? I worked near the top of a 
design staff during the war when we 
were getting flyablc Zeros bv the gross, 
and I never saw one. Neitficr did my 
boss. We did get to see the reports 
some months after the war was in the 


nag. 

"For another thing, if we do get a 
MiG. why should we care how the 
Russians built their airplanes last year? 
Wc need to know w'liat's up their 
sleeve. We can beat the MiGs ten-to- 
one right now, and knowing how thev 
fasten the wing to tlie fuselage isn’t 
going to increase that ratio. Isn't com- 
bat supposedly the ultimate proof of 
a fighter design?” 

“TTiat's what the Air Force savs,” I 
told him. "Two more, please.” 

"But here’s what hurts,” the engi- 
neer said. "Some poor guy on the draw- 
ing board at North American comes 
up with a smart idea to fix the Sabre. 
Tlten try it, and what happens? The 
Sabres in Korea now are outffying— as 
well as outkilling-the MiGs. Did that 
guy get $50,000? Did he even get a 
letter of commendation from the Air 
Force? Nope. He’s probably back de- 
signing access doors, even though his 
personal contribution to the war Iras 
saved more U. S. nilots than a feiv 
delivered MiGs will save.” 

He looked glunt, and stared at tlic 
bottom of the glass for a moment, 
"There’s one last item,” Ire said. 
"We’ve been preaching the beantics 
of the American way for years, and no 
Reds liave deserted, complete with air- 
planes. I’his sort of says that a fine 
upstanding intangible appeal is no good, 
and we've got to wave those long green 
bills around instead, Monev seems to 
outweigh ideals, doesn't it? 

"And you know what I’d like to 
sec? Tliat MiG pilot’s face when he is 
met at the plane by some character 
from the Bureau of Internal Revenue, 
and finds out that $50,000 is taxable 
income.” 


Maximum Lift Award of the week 
goes to the American Meteorological 
Society for the slogan in its current pro- 
gram for the 122nd National meeting: 
The Society with an Atmosphere. 
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m rubber impregnated fiberglass ducting is manufactured 
in 130 standard types and constructions to rigid aircraft standards. 
Airtron ducting can be designed for special applications, and can 
be custom-fabricated in practically any conceivable shape without 
elaborate or expensive tooling. 


li-FACE AliriON CATAIOO Comp 

f^RROWHEAP Wit 

^RUBBER COMPANY 
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Avro Kills Orenda Jet Test Noise 


Tlirottling of engine test cell noise 
has been one of tbe major achievements 
in the over-all design of A. V. Roe 
Canada, Ltd.’s, new manufacturing fa- 
cility for the Orenda jet at Malton, 
Ontario. 

Tlic noise-suppression plan is a com- 
paratively simple, effective scheme de- 
signed by the engineering firm of Gif- 
feVs & Pallet of Canada, Ltd- Report 
i.s that the occupants of Avro's employe 
cafeteria, which is located no more than 
100 ft. from the test area, are not dis- 
turbed even when all six cells are op- 

► Cooling First— Tlic test cells have ver- 
tical intake and exhaust stacks at each 
end of the chamber proper. Both 
stacks are filled with sound-absorbing 
piinels and the intake unit is screened 
to keep out foreign matter. 

Cases leaving the engine exhaust 
(without afterburner) ate at a tempera- 
ture of about 1,300F. Cooling is ef- 
fected (before contact is permited with 
the sound absorbing material) by plac- 
ing a bell-mouthed aiigmentor or mix- 
ing tube a short distance behind the 
jet tailpipe. The high-velocity stream 
draws several times its own volume of 


cool air into the tube with it, reducing 
the gas temperature to about 430F. 

Provision also is made for spraying 
the gases with water if this is found 
necessary with other engines that may 
be developed. 

► Grill Dissipntor— To combat the tear- 
ing, buckling and breaking effect of hot, 
highspeed gases as they leave the aug- 
mentor tube and tlie first sound muffler, 
an iron grill and steel-lined ebamber 
was provided at the base of the exhaust 
stack. This breaks up the gas stream 
and dissipates some of its energy. 

After passing through the grill, the 
gases strike a cellular sound trap de- 
signed to break up the low-fteqiiency 
sound waves-a big part of jet engine 

► Venturi Effect— From this point the 
gases are directed up through a baffled 
stack. The exhaust end is topped by 
two converging plates with undersides 
lined with sound-absorbing material for 
further noise reduction, 'fhe plates re- 
strict the stack opening to produce a 
high-velocity effect and impart an up- 
ward direction to the residual sound. 

The control room is isolated from 
the test cell structure by independent 


walls, floor and roof. Acoustic treat- 
ment in the control room is said to 
permit conversation in normal tones 
»hik the engine is running at full 
throttle in the adjacent cell. 

Bristol Offers Bigger 
Faster Britannias 

\ new trio of Britannia turboprop air- 
lincrs— one each for freight, passenger 
and mixed service— will be available for 
delivery in 1956 and 1957, says the 
Bristol Aeroplane Co.. Ltd., Bristol, 
England. The designations and tvpes: 

• Mk. 200 is a freight transport. 

• Mk. 250 is for mixed freight and pas- 
senger service. 

• Mk. 300 is a passenger job. 

Developed as "stretched-out” modifi- 
cations of the standard Britannia Mk. 
100, the three will liave an increased 
gross weight of 155,000 lb. as compared 
to the H0,000 lb. of tlie current type. 
Protcus 750 turboprop engines will 
power the new versions; the 750 is rated 
at 4.150 ehp. while the current 705 en- 
gine in the Mk. 100 is rated at 3,780 

llic larger accommodation of the 
new series results from the addition of 
10 ft. 3 in. to the fuselage length. 

Capacih’ payload will he increased 
from tlie 25,000-lb. level of the current 
Britannia to 30,000 lb, Tliis represents 
an increase in percentage payload (as a 
portion of the gross weight) from 18% 
in the Mk. 100 to 191% in the three 
upcoming Britannias. 

Increased power and improved 
economv of the Proteus 750 engine will 
make it possible to cany the larger pay- 
load at a higlier cruising speed and over 
a longer range with the same fuel 
capiicitv as in the standard Britannia. 
Bri.stol savs that the range with capacity 
payload will he 3,940 statute miles at a 
maximum cruise speed of 389 mph. 

Help for American 
Users of German Tools 

Tool builder Sebiess A. G., Dusscl- 
dorf, Germany, is establisliing an affili- 
ate, American Schiess Corp., at 205 E. 
42nd St.. New York, to provide technical 
assistance for American and Canadian 
industrial plants whicli use the com- 
pany's equipment. 

Fngineering headt^uarters and sen’ic- 
ing facilities of American Schicss will be 
located in Pittsburgli, Pa., where the 
coinpanv will stock replacement parts 
and demonstrate tools. Engineers and 
mechanics from Germany will be avail- 
able there to provide installation, train- 
ing and maintenance service on stand- 
ard company machines, and will offer 
consultation service on design and con- 
struction of large special-purpose units. 
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Inconel 


for your "red-hot" spots 
...resists corrosion 
—will not crack or scale 
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Does sour design call for a really tough 
melal — a metal that has good strength at 
high teniperatnref ? — and resistance to 

If it does, you’ll probably find the charac- 
leristiee you need in Inconel. 

Here's a high-strength, tough Nickel- 
Clironiium Alloy that can go through “the 
fires of hades or the polar chills" and still 
come hack for more! 

Inconel, being structurally stable, does 

long exposure at temperatures as high as 
2000° and as low as -315° F. 

It has oxidation resistance above pure 
Nickel and liigh corrosion resistance to most 
atinosplicric conditions except those caused 
by siilfidizing almnsplieres. 

What’s more, Inconel is workable. It is 
macliinable with liigli-specd steel tools, and 
can be joined by tlie welding processes com- 
monly used in imluslry. 

You'll find Inconel used in beater com- 
bustion chambers, collector rings, jet blan- 
kets, thermocouple sheathing and countless 


other places where lieat is a real problem. 

As good an example as any is the Inconel 
exhaust manifold shown above. 

Here is an application requiring a metal 
to stand up under high temperature corro- 
sive conditions and at the same time it has 
to be designed light enough for installation 
on commercial air liners. 

Inconel does the job — and does it well 1 

It outlasts other materials by at least two 

You’ll find complete information about 
this useful liigh-lemperature .alloy in our 
24-page publication, “Engineering Proper- 
ties of Inconel.” Just write and ask for 
Technical Bulletin T-7. And if you have a 
special metal selection problem, be sure to 
call on Inco’sTechnical Service fur assistance. 

Consult your Distributor of Inco Nickel 
Alloys for the latest information on availa- 
bility from warehouse ami mill. Remember, 
loo — it always helps to anticipate your re- 
quirements well in advance. 

The International Nickel Company, Inc., 
67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys ^ 

MONEIS • "t"S MONEl • "X"S MONEL • "KR "® MONEL 
"S"® MONEL • NICKEL • LOW CARBON NICKEL • DURANICXEL® 

INCONEL® - INCONEl “X"® • INCONEL "W"® • INCOLOY® - NIMONICS® 



Making the Hydraulic System Reliable 


Advanced planning o£ functions, minimum of gadgets 
and complexity are called key to dependable operation. 


Tlie hydraulic system for one of to- 
day's planes is a complicated maze of 
line and gadgetcy. Yet it must play a 
vital role in the safety and performance 
of the aircraft. 

This puts a heavy accent on hy- 
draulic system reliability. Industry engi- 
neers at the recent National Aeronautic 
meeting of the Sewiety of Automotive 
Engineers, in New Y’orl;, heard Leo 
Morse Chattier, who heads the Navy 
Bureau of Aeronautics’ flight control 
system section, outline the causes of 
malfunctions and suggested correc- 

► Laq;e Order— Chattier puts it this 
way; "We are no longer dealing with a 
simple hydraulic system for the opera- 
tion of landing gear and flaps. 
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“We now have to design hvdraiilic 
systems for wing folding, wing flaps, 
variable-sweep wings, bomb-bay doors, 
Ciinopy and escape hatches, cowl flaps, 
arresting hooks, hoists, constant speed 
drives, power-boosted and power-oper- 
ated flight controls, automatic pilots, 
operations of electronic devices, speed 
control devices, armament controls and 
devices, damper devices and many other 

“Tliese systems include many high- 
response servomechanisms which must 
function in an atmosphere from sea 
level to 50,000 ft. at a temperature 
range of — 65F to -I-200F; must with- 
stand loadings up to 40G; must with- 
stand high and low frequencies with 
small and large amplitudes and the 
stresses and strains of being attached to 
an elastic airframe. . . . 

"To design for these conditions and 
for these important functions brings 


new meaning to the reliability of an air- 
craft hydraulic system . . . We have 
to become reliability conscious." 

► Reliability Factors— It is unrealistic, 
Chattier says, to expect that an aircraft 
hydraulic system will never have any 
failures. We have emergency systems 
because we expect failures. 

But a hydraulic system, with its com- 
plementary emergency system, is un- 
reliable if failures occurr which result 
in aircraft accidents. A system is unre- 
liable if, although safety in flight and 
landing ate not involved, system com- 
ponents or the installation fail fre- 
quently enough to cause a decrease in 
availability of the aircraft. 

Other conditions tending to reduce 
reliability of aircraft hydraulic systems 
include; 

• High degree of complexity, tending 
to make preflight or periodic inspection 
periods so cumbersome for maintenance 
personnel that it is difficult to deter- 
mine whether the system is working 
propalv. 

• Poor accessibility, which prevents 
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maintenance personnel from observing 
equipment and tubing to see if small 
leaks have developed. 

■ Poor instalbtion and marginal 
strength designs which, after the first 
sert'ice tour, cause pending fatigue fail- 
ures of materials due to system impulses 
and vibration. 

► Complexity— It has been Chattler's 
experience that "complexity" is one of 
the most important factors affecting air- 
craft hydraulic system reliability. 

He realizes that a modem highspeed, 
high-altitude, high-performance inhab- 
ited plane cannot be designed to be an 
accurate run or bombing platform with- 
out some gadget and some complexity, 


But he does contend that a great effort 
should be made to keep both gadgets 
and complexity to an absolute mini- 
mum. lie decries comple.xity resulting 
from poor design or "patchwork.” 

Here’s how Chattier secs complica- 
tion creeping in: 

When a design engineer finalizes a 
hydraulic system to perform many com- 
plex functions, he usually ends up with 
a complicated system, and because of 
the time involved, he generally does not 
attempt to redesign to simplify the 
system. It’s easy to see how this hap- 
pens. Chattier says, when one consid- 
ers that the aircraft hydraulic designer 
starts his design with only vaguely cal- 


culated requirements which become 
more realistic as the aircraft design 
progresses, with the resulting paten- 
watk. Because patchwork consumes less 
time, it usually results instead of a com- 
plete redesign of the system or sub- 

Anothcr factor tending to complicate 
the system is the inclusion of additional 
subsystems after the basic design has 
been completed. 

Or, Lite in the system design stage, 
the hydraulic designer, his group leader, 
or the procuring agency, discovers dis- 
crepancies or non-compliance with spec- 
ifications. leading to addition.il patch- 
work. which further complicates the 


Then, during early production stages 
of the aircraft, additional discrepancies 
are discovered, and again complication 

Beyond this, after the aircraft is in 
service, additional troubles usually de- 
velop and still more complication is 
added. 

► Planning— Chattier believes that the 
aircraft designer can overcome a great 
many of these difficulties by a certain 
degree of advanced planning, such as: 

• Designing to a range of requirements 
rather than specific estimated require- 
ments. especially when questionable 
data, which can only be obtained by 
flight tests, is available. 

• Obtaining a review of the system by 
the most couipctcnt personnel in the 
plant, in addition to the procuring 
agency, at a verv early stage in the de- 
sign, even though the designer does not 
consider the system to he finalized. 

• Reviewing the system from a "whv it 
won’t work” viewpoint rather than 
"wliv it will work” viewpoint— in other 
words, performing a failure analysis on 
the system. 

• Eliminating ma^inal situations, that 
is. if the system appears to be marginal 
in certain aspects, redesign rather than 
wait to find out if it will work. 

• Redesigning when a new requirement 
arises requiring the inclusion or an addi- 
tional sudsystein which, if installed, may 
jeopardize the basic system. 

Chattier stresses that a good job 
must be done early in the design stage 
so that production-line changes and es- 
pecially service changes can be cut to 
an absolute minimum. Much effort is 
involved in affecting a change on the 
production line. It is even more difficult 
to effect a change in the system after it 

► Simple Svstems— The hydraulic de- 
signer must remember that the system 
he designs must be manufactured, in- 
spected and tested by production per- 
sonnel and thereafter maintained by 
service personnel, This means that the 
svstem should be of such design that 
these jobs can be accomplished satis- 
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A new low-iemperature silicone rubber (SE-550), just an- 
nounced by General Electric, now combines high strength and 
elongation maximum low-iemperanire usefulness. Now you 
can specify silicone rubber for applications at lower tempera- 
tures than ever before possible. SE-550 shows practically no in- 
crease in modulus at — 100’’ F and rciain.s useful flexibility below 
-120° F. 

SE-550's low-tempcralurc flexibility is achieved without sacri- 
fice of hi^h-iemperaiure resistance or any of the other desirable 
properties inherent in silicone rubber. It has good compression 
SCI and excellent electrical properties. 


Or is HIGH HEAT your problem? 

Automotive and railway design engineers 
find the extraordinary heat resistance of 
C-E silicone rubber ideal for many appli- 
cations. Spark plug bools and supercharger 
gaskets are typical uses of this versatile en- 
gineering material which resists tempera- 
tures of 500’ F— in some cases, up to 600’ F. 


New G-E silicone rubber ( SE-550 ) re- 
mains flexible after 24 hours at -130’ 
F , does not slick to metal after long in- 
activity. Hence it is specified for gaskets 
for cmcrgcncv h.itches (shown here at 
-50’ F), astra domes and .access win- 
cloxvs on the Douglas Globemasicr. 
Mamifacliired for Douglas Aircraft 
Company, Inc., by Lo.s Angeles Stand- 
ard Rubber. Inc. 


RUBBER... 

-120° F! 


after 24 hours at 


NOW! 


A new class of 

G-E SILICONE 

still flexible 


G'f silicones fit in your future 




GENERAL® ELECTRIC 


All business 
is specialized 


. . . and nothing 
specializes 
(m your business 
like your business paper 



Here's a smart bird who knows how to sell fast. He 
specializes . . . picks cold customers who are hot prospects! 

Specializing is profitable in your business, too. That’s 
why this business paper of yours is so important. It means 
no frustrating scrounging for facts you need. A whole 
staff of editors scouts the country for you . . . and lines 
up new ideas, the facts about new products and materials, 
the profit slants on your business— in article after article 
—like a row of sittin’ ducks. 

And the ads help, tool They talk business . . . your 
business . . . helping you slice a cost here, an hour there 
. . . showing you new products, explaining new techniques, 
telling where to buy what. Like you, all the best informed 


people in your field read them carefully, clip and file them 
for reference . . . pass them along. Fact is, there are few 
ways for people-moving-ahcad to get so much data for 
so little ... or to find so much specialized help anywhere 
as you get in your business paper every single month. 


This business paper in your hand has a plus for you. because it's 
a member of the Associated Business Publications, it's a paid 
circulation paper that must earn iu readership by its quality . . . 
And it's one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more profitable time. 



A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet." Room 2710. 


McGRAW-HlLL PUBLISHING COMPANY 



OnS of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


factorily in minimum time by tlie talent 
available. 

Chattier does not contend that per- 
sonnel emild not be trained to deal with 
complex systems. But the time factor 
is against them, he says. Squadron per- 
sonnel generally do not stavin one place 
long enough to comprehend thoroughly 
a complex system. 

Chattier points out the difficulty in 
trying to check a system for proper 
working order, such as is necessary in 
preventive maintenance or trouble- 
shooting, if the system functions are not 
dear. He contends that even hydraulic 
designers get into difficulty with com- 
plex systems, because the analysis of 
these ss’stems is so difficult. 

► Case of Complication-Chattler gave 
as an example of an unnecessarily com- 
plicated system a brake system designed 
for a carrier-based aircraft. 

Master cylinders operated power 
brake valves, which in turn fed svstem 
pressure to the wheel brake. The emer- 
gency system used the same master 
cylinders but, by the use of a selector 
s'alve, permitted shifting of master 
cr lindcr fluid through a separate set of 
emergency brake s’alvcs feeding pressure 
from a separate rnncrgency system 
through shuttle valves to the wheel 
brake. In addition, a parking brake 
valve, receiving its pressure from the 
same emergency system, supplied pres- 
sure to the wheel brake for parking. 

Tlris brake system was considered re- 
liable because three means were pro- 
vided for applying brakes. .Actually, 
brake system failures did occur— both 
manual and emergency systems failed to 
function. In every case, maintenance 
personnel had great difficulty in deter- 
mining the reason for the failure. 

One of the biggest faults of the basic 
complicated system was that no true 
emergency system actually existed. 

The master cylinders were common 
to both the normal and emergency svs- 
teins. Hence, any type of failure in tbe 
master cylinder circuit resulted in fail- 
ure in both the normal and emergency 

In several instances, the rudder pedal 
mechanism held the pedal in the de- 
pressed position, so that when the nor- 
mal system failed and the selector was 
shifted to cmcrgcncv, the master c\I- 
indcr was unable to replenish its supply 
of fluid to permit operation of the emer- 
genev valve. 

Simplification of the system o\’cr- 
came the trouble. 

► Interconnected Systems— Manv de- 
signers have interconnected various sep- 
arate systems to accomplish weight sav- 
ings and other benefits. This is a seri- 
ous reliability factor, Chattier says. Un- 
less the designer is cxcepfinnallv care- 
ful, a single failure can cause multiple 
system failure. 

In one undesirably interconnected 



Packard 

tfie preferred 

Cable 

for Military 
and Commercial 

Aviafion 


AVIATION WEEK, May 18, ]9S3 



s'stem, three supposedly independent 
systems failed as a result of a maladjust- 
liient on the part of the wing flap emer- 
gency selector valve handle and a failure 
in tlic normal utility system. 

Here’s what happened; A leak devel- 
oped in a fitting in the utility system's 
main pressure line, and the wing flap 
emergency selector valve had a position 
which would supply cmeigcncy pressure 
to the utility system- Tliis valve and 
lock were improperly adjusted so that 
emergency fluid was leaking into the 
utilitY svstem. 

There was no leakage so long as util- 
ity pressure was opposing it- But wlien 
tile utility system lost all of its fluid, 
as it did. the emergency system fluid 
also was lost tlitougn the same leak in 
the utilitv svstem. Because the emer- 
gence fluid wpply was the bottom half 
of tjic aileron boost reservoir, it also 
drained all of the aileron boost fluid- 
In this way, all three systems failed. 

To pres'cnt recurrences of these con- 
ditions, a separate emergency system 
reservoir was provided and the emer- 
gencv-to-nomal system interconnect was 
eliminated. 

'Ihis same svstem had another unde- 
sirable interconnect— the common reser- 
voir pressurization line. If this line 
failed or one of the reservoirs failed, 
pressurization would be lost to all sys- 


► Peak Pressures— Development of peak 
pressures higher than the allowable 
135% of system pressure must be con- 
sidered in designing for system reliabil- 
ity, Chattier contends, especially inso- 
far as seal life and structural damage 
from fatigue are concerned. 

The most common causes of pressure 
surges or oscillation ate those accom- 
panving the rapid opening or closing of 
valves and the pressure fluctuations ex- 
isting during normal pump operation or 
with pump cavitation. The former are 
transient pressure surges or damped 
pressure oscillations, while the latter are 
a steady state condition tuned to the 
pump piston frequency. 

Chattier says more time must be 
spent determining these pressures analy- 
tically and then checking by actually in- 
strumenting the aircraft. 

Chattier spoke about high rates of 
flow being suddenly stopped or shifted 
into other static fluid columns. Par- 
ticular attention must be paid to inlet 
and outlet flows in pressure regulators, 
solenoid-operated control valves, man- 
ually operated control valves where high 
mechanical advantage levers are used, 
flow regulators, sequence valves, pres- 
sure-operated shutoff valves, and other 
devices whicli may suddenly stop or 
start fluid flow. 

Not only the pressure lines, but re- 
turn lines also must be considered. 
Chattier savs many designers are under 
the impression that return line pres- 
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v^ny elecfrical relating equipment- 
wall makert-l 


What the controls call for, a Holtzer-Cabot motor will do. 

Whatever electrical rotating equipment you need, 
Holtzer-Cabot will design and build it for you. 

We've been building fraaional and miniature motors 
for the best part of a century . . . and for the aircraft indus- 
try during the last two wats. Out present facilities for engi- 
neering fhp motors, servo and servo-mechanisms ate at 
your service. 

The 0810 (shown here) illustrates the work we do and 
can do for you, in the field of aircraft actuators — auto- 
pilot systems, wing flaps, trim tabs, gun charging, com- 
puror systems, all types of timing devices. 

Send us your pipmour and acluattrpnbUnis. Size? We know 
how to make them small. Power? We make bantams to 
do the work of brutes. Dependability? Our experience 


in special mocors goes back for generations, Service? 
We have the capacity. So — let out engineers work on 
the projects you are working on. Write us about the motor 
and actuator problems that ate worrying you now. 




New jet engine designs 
further reduce frontal area 


Wiih their introduction of the first axial-flow jet engine over ten years 
ago, Westingliouse engineers expanded their efforts to reduce aero- 
dynamic drag to an absolute minimum. Continued designing and 
testing met with outstanding success on the J34 engine, first in its 
class with the smallest frontal area per pound of thrust . . . permitting 
the first twin-jet aircraft design. The uncqualed performance of twin- 
jet planes in Korea has put real meaning in that record, 

While the J34 was writing jet history in combat, Westinghouse had 
new pencil-slim engines in their test cells . . . new designs for a more 
powerful jet engine that promised even greater latitude in plane design. 
Today, those designs have made possible the J40 with the smallest 
thrust frontal area ratio of any announced engine. 

Realizing that even projecting rivet heads can have effect on the 
speed of jet aircraft, Westinghouse engineers know that they must 
respect every aerodynamic factor. That is why they have maintained 
leadership in the development of axial flow engines . . . why they have 
designed jet engines smaller in diameter for given power output than 
any other manufacturer, That is why they have acquired a wealth of 
jet engineering and designing knowledge that will prove invaluable 
to commercial airlines tomorrow, Westinghouse Electric Corporation, 
Aviation Gas Turbine Division, Philadelphia 13, Pennsylvania. 



J40 . . . world's most powerruljcl engine, fully qualified Tor ptoduclion. 
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LESSONS 

■for every pifof who cfoesn'f 
WQtff io ioQrn Qbouf oKs 
•the hard way! 


For horizontally opposed, 
and Ranger in-line engines, use 
Gulfpride Aviation Oil, 


For radial engines, or where 
a detergent oil is not desired, use 
Gulf Aircraft Engine Oil, 


Il's the world's linest detergent-dispersant aviition oil. This lop-quality, non-detergent, straight mineral lubri- 


screen-clogging and plug-fouling, becauSi 
taminents “in suspension". . . keeps them 
from forming harmful deposits. 

Gulf's exclusive Alchlot process— an 
ixira refining step-makes this oil r.v/«- 
pure, «/ra-efIicient. Users of Gulfpride 
Aviation Oil, Series-D have actually in- 
creased periods between engine overhauls 
as much aslOO«! 


isumption, oil eating oil is appr 



MltTlOH PH0DUCIS 


}ved by Pratt & Whitney and metis the 
other airctaft engine manufacturers for 
all types of service in radial engines. It 
may also be used in horizontally op- 
tions do not requite a detergent oil. 

Gulf Airctaft Engine Oil. Series-R 
retards sludge and carbon formation, 
and retains its body at high operating 


Now! MICRONICFJLTERIN© 
on Gulf Aviation Gasoline 
dispensing eouipment.. 


assures you of 
'■'REFINERy-CLEAN'^fuel. 
Another great reason 
for insisting on... 




Gulf Oil Corporation • Gulf Refining Company 
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suits are low. In a recent series of tests 
on several different model aircraft, re- 
turn line peak pressures as high as 3,400 

E si. were recorded. 

Intermediate Stops— Particular atten- 
tion should be paid to subsystems where 
the actuation is stopped in intermediate 

Generally, when tite actuation in- 
volves only complete half cycles, the 
snubbing effect of the output elements 
gradually stops the fluid flow in the sys- 

But where intermediate positions 
are involved, the control valve action 
stops the fluid flow, such as in wing- 
flap systems, dive-brake installations, in 
power-boosted and power -operated 
flight-control systems, and especially 
in wingfold installations where the in- 
ertia loads of the wings are involved. 

Another condition that develops 
high-transient pressures is the effect of 
Gs or other types of forces acting on 
the actuated element of the system. 

For example, in the ianding gear sys- 
tem one must consider the effect of G, 
the effect of applying wheel brake dur- 
ing the retraction cycle, especially on 
landing gears that are actuated fore oi 
aft, the gyroscopic effect of spinning 
wheels, especially if the gear rotates 
through the gyro plane during retrac- 
tion, and the effects of ground checking 
the landing gear without the damping 
action of air loads. 

► Back Ptessutes— Chattier contends 
that insufficient consideration is being 
given to the inter-subsystem back-ptes- 
sure effects in hydraulic system instal- 
lations. 

The general practice in system de- 
sign is to have a common pressure and 
return line. When this is the case, it is 
important that the back pressure at 


each subsystem control s'alve be de- 
termined when every other sub-system 
is in operation, and the effects of these 
pressures determined for each position 
of each control valve. 

It is important, he says, to consider 
the back pressures that may exist in 
certain types of system failures to in- 
sure that the emergency system wfll op- 
erate properiv. 

One of the roost common faults. 
Chattier says, has been the case where 
the landing gear contains single-acting 
cylinders operating down-lock mechan- 
isms in the gear-down position. The 
back pressure effect of retracting wing 
flaps, where the air loads act to move 
the flaps or when the wings are folded 
and fall from top-center position, tend 
to unlock the down lock and cause the 
landing gear to collapse, 

Also, in the case where over-center 
linkages are used, as for landing gear 
down lock, the back pressure moves the 
gear cylinder sufficiently to unlock the 
over-center linkage and the landing gear 
again collapses. 

^Vhen designing automatic mechani- 
cal advantage changers for power-boost 
systems with mechanical disconnects on 
the boost cylinder, it is important to 
remember, says Chattier, that a me- 
clianical disconnect which might be 
necessary for reasons other than hy- 
draulic system failure would result in 
loss of boost without an increase in me- 
chanical advantage. 

The system should be so designed, he 
says, that when the mechanical discon- 
nect is actuated, the system pressure is 
simultaneously bypassed. 

► Reduced Flow— Another oversight on 
the part of the designer, bearing on 
aircrjft system reliability, is the effect 
of reduced flow on pressure devices 
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ulncli iirc clLpciidcnt on flow to create 
proper prc'ss.ures, such as restrictor un- 
its installed for creating upstream pres- 

lliis reduced flow occurs when cn- 
gine-dmcii livdraulic pumps are used 
—that is, in tlie approach condition of 
tlic aircraft wlicrc the engines are at re- 
duced rpni-, and taxi conditions where 
tire engines arc also at relatirely low 

* In niiilti-pump installations, eonsid- 
cratioii sliould be given to single-pump 
flow performance and its effect on the 
srstcin at reduced engine speeds. Chat- 
tier 53V5. Pumps rvhich have very low 
r'olumctric efficiencies at low rpm. 
should also be examined. 

► Accelerations, Depressurization — In 
dealing with aircraft which during nor- 
mal maneuvers can create as high as 
7G, serious consideration must be given 
to the effects of these accelerations on 
(lie functioning of tlic hydraulic system, 
lliccompaneuts, the mechanisms within 
the components, the fluid columns, and 
otlicr large fluid masses, 

\\'hcnes'cr a subsystem of an entire 
ssstem is depressurized, consideration 
must be given to the effects on the posi- 
tions of the actuated services. Chattier 



must be used to retain the services in 
the position to which they were actu- 
ated. Hence, one of the important con- 
siderations with a dqjrcssurized siib- 
ssstem is to insure that marginal adjust- 
ments in the locked position do not ex- 

In sequencing operations it is impor- 
tant, Chattier says, that the depressur- 


ization caused by sequencing one cir- 
cuit to another be checked. 

In one ease, the landing gear doors 
i\crc sequenced to the main gear in 
sucli a mimncr that when the doors were 
open a sequence \alve was actuated to 
permit the main gear to unlock and ex- 
tend. .As soon as the gear started to 
extend, the gravity effect ni'uld cause 
it to exceed the pump rate and the 
pressure in the main gear door cylinder 
dropped to zero. Then, the air loads 
acting on the gear door would drive 
tile door into the gear before it was 
fulh' exfended- 

► .Vir Effects-Many systems liavc been 
designed recently where insufficient 
consideration has been given to bleed- 
ing air from the system and to pres ent 
air from entering the system. Chattier 
reports- This, he says, is a serious re- 
liability item. 

In several recent cases designers have 
installed U-cup type seals in lieu of 
0-rings in flig^t-c'ontrol-systcm actuat- 
ing cylinders to reduce friction. 'I'his 
lie considers poor design, because in a 
fliglit-control system, the surfaces in 
returning trs the feathered position can 
be driven to this position by a gust air 
load that usually exceeds the fluid 

\\'ficn this occurred, air woiilel be 
sucked into a cvlinder and system in- 
stabilitv could result. 

Chattler says that in multi-pump in- 
stallations it is important to install air- 
bleed provision in each pump pressure 
line to permit the pumps to prime 
properly after a system has been over- 
haulcd,’ repaired, or a new pump in- 
stalled. 'llic reason is that one pump 



HllGE FL.4SHWELDER 

Huge Tavlot-Wiiifield flashwcldct is being 
tested at Douglas ,\irctaft Co.’s Long Beach, 
Calif., plant to eliminate Iiaiid-welding of 
C-12-1 Globemasler landing gear parts and 

Douglas’ RB-66 reconnaissance bomber pro- 
duction line. Power for the Douglas-speci- 
fied tool is supplied bs* two -iOfl-kva. trans- 
fotmets in parallel, one supplying ciinenf 


M.4KES SP.ARKS FLY 

to the tup dies, the othci tn the bottom 
dies. .Maximum welding current is 110,000 
amp. M’elder is ft. long, will accommo- 
date work up to 12 ft. in length. Part is 
held in place with a -lO-ton clamping force. 
Douglas says the machine will weld almost 
instantaneously bars nr tubes of steel, tita- 
nium and other metals with joining area 
of lip to 12 sq- in. 
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will usually prime itself first and build 
up sy.stcm pressure against the opposite 
pump’s check valve, tliiis ptes-eiiting the 
opposite pump from priming. In these 
installations, it is also important to in- 
sure that adequate c-d|jacity ait-blcccl de- 

► Temperature— Higli temperatures in 
hydraulic systems are r.qsidly Ijccoming 
a very serious problem. ’Iliis difficulty 
can be alleviated substantially if tem- 
petatute is considered during the design 
of the system rather than first designing 
a system, be the temperatures what they 
may, and then trying to do something 
abrsiit it. the Bn.Acr control systems 
chief contends. 

Speeds increase the temperature prob- 
lem, but Chattier sitvs there arc a large 
number of lowspced planes that have 
hydraulic svstem liigli-tcmpcruture prob- 

Designing now to keep svstem tem- 
peratures down is a real necessity, he 
claims, in order to permit high temper- 
ature developments to catch up. 

Chattier mentions the items tliat af- 
fect tlie svstem tcmpetiiturc and points 
out what can be done to soh e the heat 
problems: 

• Ambient temperature of the svstem. 
Avoid hot spots; if unavoidable, in- 
sulate or provide cooling or sentilation 
for the compartment, install lines to 
take ads'antage of cooling by radiation, 
and avoid other lieat producing equip- 

• Volumetric and nieclianical effi- 
ciencies. Calculate efficiencies and then 
design for liigh efficiencies: avoid waste 
in power by use of flow regulators or 
lestrictors with high pressure differen- 
tials; design .subsystems to take advan- 
tage of the system pressure; reduce in- 
ternal system leakage. 

• System design. Avoid circulating sys- 
tems where heat is generated when no 
w'ork is done; insure that cooling bvpass 
lines, such as on xariable displacement 
pumps, have a minimum pressure drop: 
where higli-power drixes are used for 
intermittent loads, make provisions not 
to waste power during low-load condi- 
tions; avoid vising relief valves for pres- 
sure-regulating devices even for small 
periods of time; examine complete svs- 
tem for heat-producing devices and de- 
sign to reduce tlie temperature. 

► laiw Temperatures— Low temperature 
also is a serious problem. 

Chattier contends that many design- 
ers attempt to eliminate excessive oper- 
ating pressure by reducing the line size 
lo create higher pressure drops, witliout 
consideration to the fact that the pres- 
sure drop will increase rapidly with a 
decrease in temperature. Installation 
of a flat plate orifice restrictor, on the 
other hand, would make the pressure 
drop relatively independent of temper- 

—Irving Stone 
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PRODUCTION 


Ryan Doubles C-97 Aft Fuselage Output 



Rviiii Aeronautical Co. has rcv.impal 
its Stratofrciglitcr production plans, al- 
most doubling output of Boeing C-97 
aft fuselage sections with only a slight 
increase in factors' floor space, 

'I'lie C-97’s aft fuselage is a huge 
structure— 38 ft. long and 11 ft. in di- 
ameter at its larger end. Its components 
arc a large foAvard section, an inter- 
mediate smaller section, the tail cone, 
a set of clamshell cargo doors, and a 
large pod installation accommodating 
an operator and controls for inflight 
rcfueling- 

► Squeeze Play— When Ryan received 
production orders calling for a nearly 
doubled rate, its methods engineers be- 
gan to study means to pate sharply the 
35,000 sq. it. of additional floor space 
that nas at first considered necess.irr’ to 
do the job. 

A new layout for improved parts flow, 
better assembly methods and more effi- 
cient handling fixtures were installed so 
that only 10,000 sq. ft— 13%-of added 
floor space would handle the big pro- 
duction load, 

Ryan forms practicall’ all of the 
tliousands of parts that §■) into the aft 
fuselage. Previously, the formed parts 
svere brought to each of he fisc major 
assembly areas, fabricated there into 
subassemblies- These subassemblies 
were built into intermedi ite assemblies 
which were incorporated into final as- 
semblies making up the basic elements 
of the aft fuselage. 

With this pattern of one assembly 
flowing into another, it svas not pos- 
sible to establish simpl ■, straiglitline 
production methods. 

► Operations Centralized-Ryan meth- 
ods engineers Harry llolysme and John 
Roush improved the plan by centraliz- 
ing the subassembly wor': according to 
type of assembly. Wherais similar tvpes 
of work had been performed in each of 
the five assembly areas for different 
components, these operations now were 
brought together. This way a larger 
s’olume of work could b< scheduled at 
a more uniform flow. 

The nc-w plan pulled some of the 
work farther from its immediate des- 
tination, but this disadvintage was far 
outweighed by boosted eficiency, Ryan 

► Riveting Grouped— Gre uping the sub- 
assemblv operations makes it possible 
to get greater utfliration of tools, per- 
sonnel and supervision. Thus, Eve of 
the Chicago automatic riveting ma- 
chines arc grouped in a c ompact circle. 
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Loaded with rivets running from i to 
■h in., a large variety of small parts can 
be processed on the machines. 

It these small parts were widely sepa- 
rated, Ryan claims, it would require 
many more of the automatic riveters 
and they would operate at lower load 
factors. 

► Drill Rearrangement- Previously, two 
radial arm drills for attaching holes in 


heavy bulkheads were operated in sepa- 
rate locations. Two of the assembly fix- 
tures wore accessible to one drill, while 
one fixture served the other. As a result, 
one drill was ovenvorked while the 
other operated only a couple of hours 

Ryan moved the three fixtures to- 
gether so that each drill can now serve 
two fixtures, affording a better work 


balance, higher tool utilization and 
liigher production of parts. 

► Frame Scheme— Tlic largest fuselage 
frame had been built in a big fixture 
which allowed only two employes to 
work on eacli assembly. 

Now Ryan builds this frame in tlirec 
parts, on benches, and uses the fixture 
for assembly only. With this scheme it 
can produce the frames at almost triple 
the former rate. 

As a result of better accessibility, six 
workers can be devoted to this operation 
instead of two, each person performing 
a more limited number of operations 
for increased efficiency. 

Assembly of the refueling pud has 
been cut by three hours by attaching 
the support bracket to the boom com- 
partment before the unit is placed in 
the pod fixture. This allows more 
workers to perform the job simultane- 
ously than could be accommodated 
within the pod. 

► Floor Economy— Mobile tacks have 
been a big help in economizing on floor 
space. Some of these are used to cany 
the 23-ft. longerons and 7-ft.-diameter 
bulkheads, but also serve as temporary 
storage facilities, occupying muen less 
space than dollies or trucks. 

Extension of the upper deck of the 
platforms surrounding the large forward 
section of the aft fuSslage has afforded 
temporary storage space for longerons, 
headers and la^e aluminum sheets. 

Formerly, these items were stored on 
the factory floor, where they encroached 
on production space. 

Plastic Tanks Will 
Save Aluminum 

Aircraft fuel drop tanks will provide 
one of the major uses for glass-rein- 
forced plastic laminates. In this appli- 
cation, they should save a substantial 
amount of aluminum and money. 

Industry observers estimate that with 
the frequency of use involved in an all- 
out conflict, the aluminum tonnages 
for tanks might almost equal the con- 
sumption of this metal for airframes. 
And once these tanks are released over 
liostilc territory, there is no salvage rc- 

Also, the aluminum unit for a fighter 
is reported to cost about $250 as against 
approximately $120 for the glass-plastic 
tank, which also is lighter. 

►Fast Fabrication— How rapidly these 
glass-plastic tanks are entering the air- 
craft picture is indicated in a report 
from reliable sources that Admiral 
Corp.’s Molded Products Division is 
readying for mass-production of 225-gal, 
Fibeiglas-reinforccd droppable units, 
with 10,000 of the tanks to be built 
within five roonths-at a rate of 2,000 
per month. 

The plan is to make it possible for 
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these tanks to be glued in the field, join- 
ing the end portions and center sec- 
tions, with slight application of pres- 
sure. Epoxv resins would be used. 
Temperature is no factor in tlic assem- 
bly scheme, it is said. 

'The field asscnibh' can he made in 
one man-hour, according to reports. 

► Mold Data-Details on production 
equipment for the 225-gal. tanks have 
been revealed by Molded Products. 

Three huge steel molds ate being 
built by tlie company. lank end and 
center portions will be constructed in 
33 sections. 'Ihe design is such that the 
molds can be altered to produce either 
250-gal- or 20ligal. units by merely add- 
ing or rcinoviug sections. 

nlolded Products reports tliat the 
^25-gaL containers will be ISO in. long 
and 23 in. in diameter. 

► Larger Tanks— ,\iiotlicr l''ibcrglas-tcin- 
forced fuel tank project is reported to be 
underway at Zenith Plastics Co., Gar- 
dena, Calif., under a development con- 
tract for 40 units of 450-gal. capacity. 
This droppable tank will be more highly 
stressed tlian a smaller, 225-gal. con- 
tainer. New presses will be required to 
handle production of these larger tanks. 

Zenith’s activities in the plastics field 
were outlined in ,4 viation'^eek (Mat. 
23,p-42). Tire company ha.s fashioned 
some of the largest reinforced-plastic 
components ever produccd- 

► Plastic Planes— The first "airplane” to 
be built entirely of Fibcrglas-reinforced 
plastic probably will be the Air Force 
A-27 tow target scheduled to be pro- 



MAGNESrUM BRAKE 


I.srge nugnesimn casting— a speed brake for 
Chance Vouglifs hv!n-jct F7U-i Cufiass- 
wlll replace earlier aliimimnn alloy brake 
on the plane, with siibshiiitial saving in 
cost, 'i'lic new unit, reported to be the 
largest of its type on anv contemporary 
fighter, features an nmisiiaHy thin shell for 
the area inratved. Its light weight per- 
mits easy handling. Brake was cast by 
R. H. Oshrink Co.. Iam Angeles, whose 
actirities in the thin-wall magnesium cast- 
ing field were outlined in Aviation Week 
(Dec. 29, 1952, p. 31). 
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JCfclips^Pioneer's "Polar Path" system 
guided the first commercial over-the-Pole 
flight* with such accuracy. that the log of 
the,now.famou8 ScancHnavian Airlines 
System’s flight carried the notation 
"worksto a miracle”. How was it possible 
to produce this gyto that actually proved 
fo have less than l°^random drift* 
/Admitcedly, it was a spraal gyro, 'but the 
(answer nevertheless lies in advanced pro- 
f duccion techniques and that arc 

pushing gyroscope p^ision reward per- 
fection. Today, ne’ilahtchiiiirig of gyro 
pans is being acconi^hed ag E-P in a 
I specially constructed, stmosphere-con- 
lirolled room where castings "spak" for 
^6 hours to assure stability of carefully 
machined tolerances — where elecihuiic 
air cleaners snatch up foreign particles so 
falal to delicate mechanisms —where 
specially constructed machines automati- 
cally hold split-hair loierances as a matter 
of routine and suota$g fiiiidb«s are main- 
tained to the incfedible limits of the thick- 
ness of a btjtgre light band. In the entire 
industry ^ffl^ Eclipse-Pioneer can o&er 
precisidb^^&^roduciion facilities like 
these- that literally are pushing 
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duccd bv East Coast Aeronautics, Inc., 
Pelham,' N. Y. 

It is reported that about a dozen of 
these small all-glass-plastic flying targets 
will be built. To promote interchange- 
ability of sections only 5 molds will be 
u.sed to produce 18 parts. 

Beyond this project is seen the fibrous 
glass-plastic powered drone— the OQ-19 
—which probably will be built by North- 
rop Aircraft’s Radioplane Division at 
Van Nuys, Calif. 

► HighmcM Job— High-temperature-re- 
sistant fibrous-glass-rcinforced construc- 
tion for highspeed aircraft probably will 
not get its initial tryout in a plane 
proper. It is more likely that a missile 
will be the proving vehicle for this 
metal replacement scheme. 

This type of application would supply 
the high speed, temperature and struc- 
tural conditions to introduce the ma- 
terial for a nerv role in the aeronautical 
picture. 

► Jato Study— Tire fibrous glass-rein- 
forced plastic also is being studied for 
possible applications in 7ato bottles. 
Here, consideration is being given to 
construction of the bottle entirely of 
the plastic, except for the metal nozzle 

Operating conditions would expose 
the material to a very high temperature 
for only a short time. Although the 
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glass-plastic would not have the tem- 
perature-resistance of steel, the short 
pulse of temperature plus tire high in- 
sulating characteristics of flic reinforced 
plastic would enable it to do tlic job. 


PRODUCTION BRIEFING 


► Perkin Engineering Corp., has moved 
into a new 10,000-srj. ft. plant at 345 
Kansas St., El Segundo, Calif., to make 
standard and military labor.itory and air- 
borne d.c. power supplies and associ- 
ated electronic equipment. 

^ Hcli-Coil Corp., Danbury, Conn., lias 
established Resources & Facilities Corp. 
as its exclusive licensee under Heli-Coil 
patents throughout the world. Hie new 
finn will maintain offices in New York, 
Washington, London, Paris, and Tokyo. 

► E. B. Wiggins Co., 3424 E. Olympic 
Blvd., Los Angeles, has leased an addi- 
tional plant comprising 15,000 sq. ft. 
at South Pasadena. The firm makes 
couplings used in a number of manu- 
facturing processes in aircraft and other 
industries. 

► Piasecki Helicopter Corp., Morton, 
Pa., which has been buying the com- 
plete fuselage for its H-21 Work Horse 
from a suGcontractor, soon will start 
making this major component itself. 
The move marks the first step in a pro- 
gram to curtail the firm’s subcontract- 
ing program and to provide more jobs 
and steady employment at the home 

► Fletcher Aviation Corp., Pasadena, 
Calif., has concluded an agreement with 
l'’lyinduslri Ltd., Oslo, Norway, for the 
latter to make auxiliary fuel tanks using 
Fletcher methods. Flyindustri now is 
making a British-designed tank but will 
switch to the U. S. model. 

► Scott Aviation Corp., Lancaster, 
N. Y., and Firewel Industries, Buffalo, 
N. Y., are engaged in a joint engineer- 
ing and devcTojiment effort to supply 
military and civil oxygen breathing 
equipment and special apparatus. 

►Aircraft Engineering & Maintenance 
Corp., Oakland, Oiiif., has been 
awarded a S3.5-million contract by 
USAF to recondition 68 Fairchild C-82 
Packet cargo planes. The firm bid 
$1,150 per plane plus S3. 23 per man 

► Chase Aircraft Co. has awarded a 
contract to Daley & Co., Inc., Trenton, 
N. J-, for building its $2-million plant 
at Mercer County Airport on a 54-acie 
tract leased from the county for 99 
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STANDARDIZE ON SKYDRDL 


The charts shown here, drawn from service 
records compiled January 1951 through 
August 1952, spotlight an important oper- 
ating advantage of Skydrol, Monsanto’s 
nonflammable-type hydraulic fluid. 
Skydrol’a high lubricity makes possible 
longer pump life— surpassing that obtained 
with conventional petroleum-based 
hydraulic fluids. This is especially true in 
constant-duty high pressure hydraulic 
“ power transmissions. 


REPLACEMENT RATE FOR ROTATING GROUPS IN VICKERS HYDRAULIC 
PUMPS ON DC-6 CABIN SUPERCHARGER TRANSMISSIONS 



FOR 1ECHNICAL FERSONNEl. ITAis 22- 
page book Hals Skydrol specifKations, 

compatibility charts, etc. Write us for 
your copy. MONSANTO CHEMICAL 
COMPANY, Organic Chemicals Divi- 
sion, 800 North Tuieifth Boulevard, 
St. Louis I, Missouri. 
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PLANES USE mote and mote tubes. To keep dnvm failures, indnstit'-niilihiry . . . 


Teams Help Find the Right Tube 

PET group cooperates with manufacturers to prevent 
niisappliration of vacuum tubes in electronic devices. 


By Philip Klass 

The Research and Development 
Board's Panel on Electron Tubes (PET) 
is expanding its program to alleviate a 
major cause of electronic equipment 
failures— the improper use (misapplica- 
tion) of vacuum tubes. 

Under tlic PET program, a military 
contractor can obtain engineering as- 
sistance from a team of top experts on 
his own special vacuum tube problems. 

► Military Cooperation— The program, 
in which all three military services par- 
ticipate, was begun on a modest scale 
almost two years ago to assist manu- 
facturers who had encountered trou- 
bles in production electronic equip- 
ments. TTie plan has recently fieen 
expanded and pointed toward prevent- 
ing such troubles from arising by: 

• Analyzing prototype or developmen- 
tal equipment circuitry before it goes 
into production. 

• Publishing tube useage bulletins to 
warn desimers of possible tube appli- 
cation pitfalls and to point out tech- 
niques for avoidii^ these pitfalls. 

► <!^0Dsu1tiDg 1*0105— Approximately 

125 field trips have been made, or sched- 
uled, to troubled equipment manufac- 
turers since the program began, accord- 
ing to Prof. Walter R. Jones of Cornell 
University, who heads this phase of the 
program. Of the three military services, 
Jones says the Nasy has made widest 


use of the consulting-team service. 

WTien a military equipment manu- 
facturer needs assistance, fie approaches 
the project engineer of the military 
service whose equipment is involved- 
Thc military project engineer then 
processes a request to the cognizant 
agency in his service for field consult- 
ing service. This agency transmits the 
request to Prof. Jones. 

From a list of more than one hun- 
dred tube engineers “on call,” Jones 
selects three, usually from three differ- 
ent tube manufacturers. The selection 
is infiuenced by the t)pe of tube in- 
volved, the type of equipment, and the 
location of the troubled manufacturer. 
'1 he military project engineer forms a 
fourth member of the consulting team. 
► How It Worics-L. S. Schwartz of the 
PET secretariat described a team visit 
to a medium-sized Navy contractor. 
Upon arriving at the contractor’s plant, 
ihe four-man team sat down at a con- 
ference table with the manufacturer’s 
engineers, who described tlieir trou- 
bles and went over the circuit diagram 
with the consulting team. The Navy 
project engineer acted as chairman dur- 
ing the group discussions. 

After about four hours of discussion, 
the team was ready to make recom- 
mendations- One tube stage, troubled 
bv excessive cathode leakage, should be 
changed to another tube type, the team 
suggested. The team also urged the 


manufacturer to add another tube stage 
to make the circuit less critical of tube 
characteristics. 

► New Problems— Tlicse recommenda- 
tions raised new problems- The equip- 
ment was already in production and 
space inside the chassis was at a pre- 
mium. The equipment manufacturer 
wasn’t sure he could find room for an- 
other tube stage, but agreed to try. 
The Navv project engineer questions 
whether needed quantities of the recom- 
mended new tube type could be pur- 
chased in time to meet the manufac- 
turer’s production schedules, but he 
agreed to check on this point. 

Although manufacturers usually wel- 
come the consulting team’s suggestions. 
■Aviation Week was told, the recom- 
mended cures may be costly and re- 
sult in production delays. It would be 
easier on the manufacturer and tlie mil- 
itary if tube misapplications could be 
caught while the equipment was still 
in the early stages of design. 

This explains why PET has expanded 
its program to include "trouble pre- 
ventive” field consultations. When a 
new piece of electronic equipment is 
under development, or ready for pro- 
duction design, a manufacturer may re- 
quest his military project engineer to 
arrange for a team visit to look over 
the design for potential tube troubles. 
PET secretary Dr. H- E. Farnsworth ex- 
pects this new phase of the program to 
attract considerable industry use. 

Even the expanded field consulta- 
tion service smacks somewhat of "lock- 
ing the ham door after the horse is 
stolen.” The real crux of the problem is 
to educate electronic engineers to ap- 
ply tubes properly in the initial design. 
To do this, PET has started a program 
to prepare tube useage bulletins for 
electronic equipment dcsigners. 

► Tubc Useage Bulletins— PET is ana- 
lyzing tube problems that come up dur- 
ing its field consulting trips to find 
those most frequently encountered. 
The most prevalent tube misapplication 
problems will be written up in indi- 
vidual bulletins. 

The tnbe useage bulletin pronam 
has been started on a modest scale to 
determine industry interest in the idea. 
The first three bulletins, dealing with 
application of the 6X4 tube, voltage reg- 
ulator tubes, and tube envelope tem- 
peratures, were published in the Febru- 
ary, March, and April issues of Elec- 
tronics magazine. Present plans call for 
the publication of one bulletin each 
montn in Electronics. 

If industry interest justifies, reprints 
of these bulletins will be made avail- 
able. Dr. Farnsworth says. Prof. Jones 
indicated that bulletins on additional 
subjects would be prepared and pub- 
lished in other magazines if the pro- 
gram proves sufficiently popular. 
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New Test Tools for 
Avionics Designers 

I,aboratory test devices of interest 
to avionics equipment designers con- 
tinue to come into the market, Some 
recently announced items include: 

• Oscillators. Krohn-Hite Instrument 
Co. has developed three test oscillators 


Model 400-C provides either sine-wave 
or square-wave voltages between 0.009 
and 1,100 cps. Model 430-A covers the 
range of 4-5 to 520 kc. in five overlap- 
ping bands with a claimed calibration 
accuracy of ±2%. Model 440-A is a 
push-button unit providing low distor- 



tion, stablc-frequency sine- or square- 
wave voltages between 0.01 cps. and 
100 kc. Three banks of 10 push but- 
tons ate supplemented by a continuous 
vernier control. Company address is 
580 Massachusetts Ave., Cambridge 39. 


• Band-pass filter. Model 310-A with 
unity pass gain and 24 db./octave 
slopes outside the pass band, has high 
and low cut-off frequencies which can 
be independently adjusted between 20 
cps, and 200 kc. This unit is also made 
by Krohn-Hite. 

• Radar tester, combining functions of 
a signal generator, spectrum analyzer, 
power monitor and wavemetet fot use 



in testing X-band radar is ai’ailablc 
from Electronics Division, Century 
Metalcraft Cotp., Van Nuys, Calif. 

• Synchro “zcrcher,” Model U-101 for 
.speedy and accurate zeroing (nulling) of 
cither 400 or 60 cps. synchros, either 
26 or 115 V., has sensitivity of 10 milli- 
volts according to Ultrasonic Corp., 61 
Rogers St., Cambridge 42. 

• Impedance bridge. Model 250-Cl, 


capable of measuring resistances of I 
milliohm to 11 megohms within 0.1% 
capacitances of 1 (iL to 1,100 uf. within 



0.25%, and inductances of I |th. to 
1,100 (ih, within 2.0% is available from 
Brown EIcctro-Mcasurcment Corp. An 
associated nscillator-ainplifier. Model 
S55-A1, can be used in place of batteries 
if 115-v. a.c. operation is desired. 
Brown’s address: 4635 S. E- Hawthorne 
Blvd., Portland 15, Ore. 

• Wave analyzer, Model 121, which 
operates between 15 and 500 kc,, is de- 
signed to check filter characteristics or 
distortion in RF sources. Instrument 
sensitivity proiides 3-db. attenuation 
of signals 100 cps. off resonant fre- 
quency; 10-db. attenuation of 200-cps. 
off-rcsonance signals, according to man- 
ufacturer, Sierra Electronic Cotp., 837 
Brithin Avc., San Carlos, Calif. 


SCINFLEX ASSURES 

YOU THE LOWEST VOLTAGE 
DROP IN THE INDUSTRY! 


When opecaciog coaditioos demand an elec- 
trical conneaor that will stand up under the most 
nigged requirements, always choose Bendix 
Scinfiex Elearical Connectors. The insert mate- 
rial, an exclusive Bendix development, is one 
of our comribuiioos to the electrical connector 
industry. The dielectric strength remains well 

of — 67“F to -t-275'’F. It makes possible a design 
increasing resistance to flasbover and creepage. 

voltage without breakdown. But that is only pan 
of the story. It’s also (be reason why they are 
vibration-proof and moisture-proof. So, nacutally, 
it pays to specify Bendix Scinfiex Connectors and 
get (bis extra protection. Our sales department 
will be glad to furnisb complete ioFocmation 


BENDIX SCINFLEX 

ELECTRICAL CONNECTORS 
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Sadie 


Converters Put Data 
Into Useful Form 

Two manufacturers have recently 
announced similar devices designed to 
speed and ease the task of converting 
airplane, engine, and eq^ment test 
results into useful data. The devices, 
called analog-to-digital converters, auto- 
matically convert strain gage, flieraio- 
couple or analog computer output 
voltages into decimal digital form 
suitable for recording on punched 
cards, punched tape, magnetic tape, 
or for readout on an electric type- 

The two converters, one made by 
Consolidated Engineering Coip. and 
the other by Telecomputing Corp.. 
both employ similar principles of 
operation. In each converter, a self- 
balancing potentiometer circuit, oper- 
ated from three stepping switches or 
relays, is positioned to null out the 
incoming signal voltage. The position 
of the stepping switches determines the 
digital output signal. Both converters 
liavc an accuraev of one part in 1,000 
(0.1%). 

• Consolidated Engineering Corp.’s 
Sadie is available in a variety of systems 
made up of such components as a 
customer requires. The converter and 
its associated amplifier are separate 
components. Maximum sensitivity per 
digital count is quoted at one micro- 
volt. 

• Telecomputing Corp.’s Teleducer in- 
cludes amplifier and converter in a 
single package. Sensitivity may be set 
at any desirM value between 20 micro- 
l olts and one millivolt per digital count. 
Maximum time to convert a signal 
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PROJECT 99 specified Ejection Seals for a new Jet Bomber. 
These had to be designed to Military Specifications for use 
by Pilot, Co-pilot and Navigator-Bombardier. 

WERER AiRGiNEERiNo WENT TO WORK . . . Complying with Mili- 
tary Specification MlL-S-6326, these seats were designed 
for 32Gs, while maintaining the lowest weight factor and 
bettering specification requirements. The electro-mechani- 
cal actuator gives complete uni-lalcral adjustment for con- 
venience and comfori. Ejection controls are in a compact 
enclosure in the arm rest, thus eliminating complex external 
linkages. One lever movement automatically performs the 
full complement of pre-ejection functions. A simple trigger 
squeeze accomplishes the ejection. 



WEBER AIRCRAFT CORPORATION 

2820 Ontario Street • Burbank, Calif. • CHarleston 8-5543 
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voltage into digital form, read-out, and 
reset, is 0.8 second, according to nunu- 
facturer. 

Both manufacturers provide a visual 
light display showing signal voltage in 
digital form where manual read-out is 
desired, or for monitoring. 

Two New Conneclor 
Types on Market 

Dejur-Amsco Corp. and Monowatt 
have announced two new series of her- 
metically sealed connectors— one type 
rectangular, one circular. 

• Rectangular. Available with either 14 


or 20 contacts for use with #20 AWG 
wire, these new H20-serics plugs will 
mate with the Dejur Series iO recept- 
acles. Designed for a breakdown volt- 
age of 750 V. d.c. at 60,000 ft. altitude, 
or 5,000 V. d.c, at sea level, these plugs 
use a glass-to-metal seal around each 
contact. Delnr-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. Y. 

• Circular. M-7500 line of connectors 
is designed to mate with standard 
AN(MIL) type of receptacle and has a 
breakdown voltage of os’er 1,000 v., 
according to manufacturer. A tapered, 
.serrated surface enables the connector 
to be pressed into the chassis and firmly 



anchored. Hard-glass connector seal per- 
mits either soldering or welding to 
bond connector and chassis. Monowatt, 
95 Hathaway St., Providence 7, R. I. 

i FILTER CENTER 4= 

I .OQQOa^ I 

► Airborne Digital Computers-There is 
additional es’idcnce of the trend from 
analog-type fire control and navigation 
computer to automatic digital-type coni- 
|)uters first reported in Aviation Week 
Dec. 29. 1952, p. 27. Engineering Re- 
search Associates (a subsidiary of Rem- 
ington-Rand) and the Massachusetts 
Institute of Technology, in addition to 
Hughes Aircraft Co., are now reported 
to be working on airborne digital com. 

► IRE Avionics Group Expanding— llic 
IRE professional group on airborne elec- 
tronics has nearly tripled its member- 
ship during the past year, K. C. Black, 
new chairman of the professional group, 
reported at its luncheon during rtie re- 
cent national IRE convention. Present 
count is almost 1,200 members, with 
local chapters in Dayton, Baltimore, Los 
Angeles and Philadelphia. 

► GE Ignition for Allison J35— Allison 
is switching all models of its J55 jet en- 
gines to a new high-tension capacitor- 
discharge ignition system developed by 
General Electric. A program to tackfit 
J55s with the GE ignition is reportedly 
under consideration. 

► B-47 Intercom Troubles— Boeing is 
currently encountering reliability prob- 
lems with the new AIC-10 fiigh-in- 
tclligibility intercom system now going 
into B-47s. Difficulties reportedly arise 
from the extremely subminiaturiacd 
construction used by RC.\. 

► Classified Avionics Forum— Air-Arm 
Div. of Westinghouse Electric Corp. 
was host to 75 Air Force, Navy, and 
airframe manufacturers representatives 
recently in Baltimore at a two-day An- 
nual Avionics Symposium, the first of 
its kind. Fourteen technical papers on 
classified avionics subjects were pre- 
sented followed by discu.ssion of mutual 
problems. Fourteen different aircraft 
manufacturers sent representatives. 

► Cite Airline Computer Need— J- W, 

Allen, statistics manager for TWA, in- 
vited computer experts to propose 
methods and machines for obtaining 
airline operational statistics on a high- 
speed basis during the Midwest Re- 
search Institute's recent computer 
svmposium in Kansas City. Allen cited 
need for computing equipment time, 
schedule time, crew scheduling, and 
traffic loads. — PK 
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NEW AVIATION PRODUCTS 



New Broaching Tools 
Handle Big Diameters 

Bioacliiiig machines and new fixtures 
that can be adapted to standard ma- 
chines are among recent developments 
at Colonial Broach Co. for machining 
of jet and piston engine parts. 

Among these tools are two 10-ton 
models-one 60-in.- and one 90-in.- 
stioke horizontal broacher— for cutting 
out external slots and scallops on dif- 
ferent types of jet engine rings. The 
60-in.-stroke machine broaches three 
scallops on the ring with each pass of 
the ram. The 90-incher broaches a 
single dovetail slot with each stroke. 
Both machines are automatic. 

► Operating Sequence— The work shut- 
tles to the cut and the ram starts. 
After completion of the stroke, the 
fixture moves away and the ram re- 
turns to starting position, The part 
is automatically indexed one increment 
and the process is repeated until all 
scallops or slots around the jet ring’s 
periphery are done. Then the fixture 
moves to the loading position, Here, 
pneumatic or mechanical ejection of 
the finished pact can be provided. 

The machines are designed to permit 
mounting of laige^Iiameter work. 
They can be shipped in three separate 
sub-assemblies which allows for ease of 
handling. 

► Internal Broacher- Another develop- 
ment recently announced by Colonial 
is a fixture which enables the firm's 



INTRICATE PART needs specbl took 


standard 66-in.-stroke pull-down single- 
ram broaching machine to machine 
intricate internal countours of piston 
engine parts. 

This fixture has two stah'ons so that 
six identical contours between the in- 
ternal lobes on the part can be 
broached in two passes of the machine, 
three alternate contours in the first 
pass, and the remaining three in the 
second. 

Two stations are necessary to facili- 
tate locating from the offset holes in 
the part. The part is shifted by hand 
to the second station which is slmttled 
into broaching position for the second 
pass. Twelve dowels in the fixture 
engage she holes in the work from 
above and below, providing firm sup- 

The side-shuttling fixture has a cen- 
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ITS LEADERSHIP / 



Power Plant Installation 
Electrical Installation 
Aircraft Equipment 
Structurel 


STRESS ANALYSIS 


FLUTTER and DYNAMICS 


Because of Convair's ex- 
panding interests in the Fields 

tlonal and nuclear-powered 
aircraft, exceptional oppor- 
tunities exist for experienced 
Engineers in the fields listed 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. HiS 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man* 
agement councils . . . reporting back to you every 
significant innovation in technology, selling tac* 
tics, management strategy. He functions as your 
all-seeing, albhearing, all-reporting business com* 
munications system. 

THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 

AND, there’s another SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com* 
plements the editorial section of this magazine — 
the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it”— “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you— giving 
a ready panorama of up-to-date tools, materials, 
equipment. 

SUCH A “man*^ is on your PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


McGRAW-HILL PUeUCATIONS 


tia] opening thfougli which the broach 
returns after each pass. All movements 
are controlled and interioched by limit 
switches. The machine goes tlirough 
one broacliiiig cycle, then returns auto- 
matically. After the second station is 
loaded and in correct position, the 
machine is rcactuatcd for the second 

Colonial Broach Co., Box 37, Harper 
Station, Detroit 13. 



Transit Aligns Jigs 

A transit for optical sighting in jig 
aligimicnt and Sxtuce construction 
activities, has been placed on the market 
by Warren-Knight Co. 

According to the maker, the newly 
introduced instrument has been pur- 
chased by Glenn L. Martin Co,, Kcllett 
Aircraft Corp., and Fisher Body Di- 
vision of General Motors. It is designed 
to assure precision control during the 
entire process of jig making. 

The equipment consists of a 23X tele- 
scope mounted on U-shaped standards 
with clamp and tangent provisions, a 
special leveling head and lateral adjustor 
for speedy alignment and leveling, and 
a detachable and reversible striding 

The telescope, 10 in. long, provides 
clear focusing to witliin 41 ft., and 
resolution to 3 seconds. 

Kellett engineers say that while tliey 
liave used the instrument principally in 
construction of airframe jigs and fix- 
tures, and in airframe alignment on pro- 
totypes and niockups, they also have 
found it “considerably faster than previ- 
ous methods’’ for setting up large 
machinery. According to Kellett, res- 
tively inexperienced personnel can be 
quickly trained in its use, and “in a very 
sliort time, can produce setup accur- 
acies consistently within .010 in, in 
airframe alignment and down to .002- 
.0003 in. on fixture consfruction," 

Warren-Knight Co, 136 N. 12 St., 
Philadelphia. 
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The new Sendix Pacific TOR-6 Oscillator gives improved per- 
formance with resistance type strain gages and variable resistance type 
temperature pickups. The unit operates with unusual stability under 
extreme conditions of environment. 

Unbalance of the resistance bridge provides a voltage which is used to 
change the frequency of the oscillator. The magnitude and direction of 
the frequency change is proportional to the magnitude and phase of the 
bridge output. 
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Like so many types and makes of military and 
commercial aircraft, latest CONVAIRS rely on 
BREEZE Conduit and Fittings, particularly in the 
power plant sections. In such applications high 
heat resistance is a critical safety requirement, and 
BREEZE heat-resistant, stainless steel conduit 
meets the most exacting specifications in this re- 
spect. BREEZE 198 Series Conduit is FIREPROOF 
—withstands temperatures up to 2000° F. for 5 
minutes in accordance with CAA safety regulations, 
Release No. 259. Breeze Conduit and Finings for 
ignition circuits or high tension applications is a 
production item, readily available in a wide range 
of sizes. Flexible conduit assemblies are made to 
specifications for any use. 



FLEXIBLE METAL CONDUIT 

CORPORATIONS, INC. 


41 South Sixth : 


t, Newark 7, N. J. 


Aircraft Plastic 

Sttux. -a liglitwciglit. liigli-stienglli 
cellular plastic with a number of aircraft 
applications, is now being produced in 
a wider range of sizes and shapes than 
prcsioiislv and at lower cost through 
use of new machines and production 
techniques by Strux Corp. 

'Ilie product, also known as CC.5 
(cellular cellulose acetate), is used for re- 
inforcement of aircraft control surfaces, 
helicopter blades, radonic liousiugs, floor 
and wall paneling in fuselages, as the 
core in sandwich materials, or for filler 
blocks under fuel cells. 

Sfrax is lighter than balsa wood, but 
stronger, having a compressive strength 
of about 200 psi., the company says. 
It can be subjected continually to 
tcinpctahitcs of 330F, or Iiigliet when 
used with glass laminates. The product 
floats and is unaffected by aviation gaso- 
lines, and can be bonded to glass cloth, 
glass mat, metal or wood with polyester 

Strux Corp., Lindenhurst, L. 1., N. Y. 



Circuit Balaacer 

A 1 5-channcl balance panel for use 
in flight test instrumentation and other 
applie.itions where multiple channel 
(lata recording is required has been de- 
veloped bv Amcrie.m ilclicoptci Co., 

•ihe set. Model BP-2, is made up en- 
tirely of miniaturized components so 
that it may be used in missiles, fighters 
and small planes. It can be used for 
electrical balancing of circuits involving 
strain gages, accelerometers, position 
pick-ups, or any sensing devices that 
operate on electrical bridge circuits. 

'Hie instrument employs miniature 
10-turn balancing potiometers having a 
linearity of 0.3%. 

Tlie unit’s precision, wire-wound re- 
sistors for calibration have an accuracy 
of 0.1%. llrcy' are said to have zero 
temperature drift through the range 
from —to to 250F. \ miniature, 10- 
position rotary switch is used in con- 
junction with the calibrating resistors. 

Panel on the unit is equipped with 
one output and two input plugs, each 
having 34 pins. 'Hic set weighs 1.3 lb. 
and measures 6x3x3 in. 

.American Helicopter Co., Inc., 1800 
Rosecrans Ave., Manhattan Beach, 
Calif- 





GLENN 1. MARTIN COMPANY 
...Leads the way to.. . 

(/ / * ' ... for the Aircraft Industry with 


Industry w 

NEWTINNERMAN ELECTRICAL HARNESS CLAMP! 


• The newTINNERMAN Electrical Harness Clamp "takes olT’on 
really big-money savings for the Glenn L. Martin Company, builder 
of the famous Martin Bombers. Aircraft designers and engineers 
at Martin found that in s Quantity such as 1000 planes, a savings 
of $270,000 could be made . . . or ;8 cents per clamp over former 
methods for 1600 clamp installations in the new Martin P6M-1 
Marllnl Think of this tremendous savings in terms of the thou- 
sands of aircraft on order (or building America's defenses— and you 
see how "multi-million-dollar savings’’ can be made for conversion 
into even greater production! 

Tinnerman engineering reports this significant savings story to all 
American industry as another example of Tinnerman teamwork! 
For better fastening analysis and engineering know-how ... for sig- 
nificant production savings no matter what your fastening problem, 
turn to TlNNERMANl There's a ’nnnerman representative in your 
area to give you competent help . . . he’ll be happy to supply details 
for a FASTENING ANALYSIS of your product. Meantime, write 
for your copy of SPEED NUT "Savings Stories"; TINNERMAN 
PRODUCTS, INC..Dept. 12, Box 6688, Cleveland!, Ohio. Dietributors: 
Air Associates, Inc., Teterboro, N. J. 




TINNERMAN 

SpeecCNuZi 

$A$TCST IHIN6 I F A S T E N I N 6S 
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ior basic Flexible Shielded Conduit 


ALSO ON THE MARKET 




Seli~Ioekinff 

SOL-A-NUT withstands 



V^idely used on exhaust systems, pre- 
heaters, superchargers and tlie like, SOL-A-NUT 
has proven its stamina on jet engines, too. Sturdy, one- 
piece stainless steel construction assures long life ... no 
corrosion if nicked or scratched. Reasonable in cost, quick 
and easy to spot-weld, SOL-A-NUT cuts assembly time 
in both manulacruring and maintenance operations. 
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SupcrSnc bote surface and accuracy, 
picsiousK unobtainable with standard 
production tmils. is said to be provided 
with Floating Rcainct developed by 
Wickinan Mfg. Co.. 10?25 Capital 
.\se., Detroit 57, Mich. 

Internal grooves in botes of by-pass re- 
liefs in hydraulic mechanisms and other 
components can be measured accurately 
with gap probe; the new instruments 

and measure gromc diameters for O 
ring AN6227-6 and .snap ting groove 
NAS-SO-U.-Rimat 'Fool Co., 21 W. 
Dayton St.. P;isadcna 2, Calif. 

Machine tool rise and jaw kit elimi- 
nates complicated clamping arrange- 
ments. permits quicker, more accurate 
set-ups and rapid unloading and loading 
of jig borers, millers, planers and shap- 
ers simplv bv loosening one adjusting 
scrcw.-f&S tool Co.. Inc., 6-14 W. 
Mt. Pleasant Avc., Livingston, N. J. 

Hnck Lockbolts are now available in a 
bro;id-licud scries designed for fastening 
wood to metal, producing tlic tightness 
of risets and the strength of bolts, the 
company says.-Huck ^Ifg. Co., 2480 
Bcilcsnic Asc.. Detroit 7, Mich. 

Paragon Sub Presses combine punch 
and die in one assembly, A number of 
assemblies can be placed on bed as 
desired, speeding set-up and avoiding 
need of ram attachments on large punch 
presses and similar machines.— Price 
Machine Products, 929 \V. 80 St., Los 
Angeles 44, Calif. 

Carbon dioxide is discharged faster 
from portable fire c.’clinguishers fitted 
with recently developed speed valve 
that disassembles without special tools 
and operates under finger pressure.— 
Amcrican-LaFrancf-Koamite Corp,, El- 
mira, N. Y. 


Subminiatuie switch for guided mis- 
siles, compact avionic iiistallatiuns and 
controls in aircraft has 2J- to 5-amp. 
capacity in 30-v.d.c. and 125/250-v. a.c. 
svstems; small movement differential 
enables it to give accurate control when 
actuated by bimetal temperature ele- 
ments or sensitive diaphragms.— Electro- 
Snap Switch Sc Mfg. Co.. 4218-50 W. 
Lake St., Chicago. 

Improved hydraulic bending machine 
provides more even distribution of 
stress and .strain during bending opera- 
tions through newly designed table 
whicit gi\’cs steadier, stronger base and 
keeps parts aligned more accuratelv.— 
O'Neil-lrwin Mfg. Co„ 516 Eighth 
Ave., Lake City, Minn. 


AVIATION WEEK, 


S, 1953 



AT HORTH AMERICAN 

It's the little things that make the big difference in 
guided missile development. And that’s the No. 1 
reason for North American's success. For you see, 
North American pays attention to the little things . . . 
little things like the redistillation of commercially 
distilled water (right). On the surface, that 
might appear to be a rather insignificant procedure. 
But actually, North American missile research is 
so exact, even the most minute amount of organic 
matter found in commercially distilled water 
renders it useless for experimental purposes. 

Noith American's extremely advanced research 
facilities point up the fantastic type of equipment 
placed at the disposal of North American scientists— 
equipment as perfect in every detail as is humanly 
possible. Typical of these are the field laboratory at 
Santa Susana, California, with complete facilities 
for the testing of very large rocket engines, 
North American’s own nuclear reactor for special 
research in atomic power, and a 16 x 16 inch 
supersonic wind tunnel — the largest privately 
owned wind tunnel of its type. 

North American Aviation’s Missile and Control 
Equipment Operations always have career 
opportunities for imaginative scientific minds. If you 
would enjoy working on vital, highly advanced 
projects, a brighter future for you is with North 
American — in the field of airframe design, structures 
and stress, propulsion systems, special mechanical and 
automatic control equipment, aerodynamics flight 
test instrumentation and associated operations. 

Why not write for complete information, giving 
us your education and experience ? 


JVOJftTMX AMEMICAX AEIAEIOW. MAC. 
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DEPRECIATION 

And Its Crucial Economic Role 


The sixth annual McGraw-Hill survey of Busi- 
ness’ Plans for New Plants and Equipment, 
just completed, reveals some remarkable facts 
about the role of depreciation in our economy. 
To most people, depreciation is a technical 
term, used by accoimtants to discuss a dull 
subject. But it really is a simple matter; It is 
the amount of money set aside each year by a 
company to replace plant and equipment that 
is wearing out. And here are some facts from 
this survey* which show how depreciation can 
make the difference between prosperity and 
recession in the United States: 

1, Jn 1953, about half of all the money spent 
on new manufacturing plants and equipment 
will come from depreciation reserves. For the 
future, manufacturing companies are relying 
even more heavUy on this source of money. In 
the years 1954-56, they count on using their 
depreciation fimds to pay for almost two- 
thirds of the new plants and equipment now 
plaimed, 

2. The amounts of money made available by 
depreciation allowances vary greatly from 

•■nie~sbcth annual McGraw-Hill survey of Business’ 
Plans for Hew Plants and Equipment included companies 
that provide 25 per cent of all industrial employment and 

capital investment is highest. These companies are mostly 
the larger companies in their respective industries. 
A copy of the full report of this survey con be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company. Iitc., 330 West ^nd St, Mew 
York 36, N. Y. 


industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation. 
Hence, they have much less money available 
from depreciation reserves. 

3. There is a definite shortage of investment 
funds in the industries that have relatively low 
depreciation allowances. Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal-fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 

4. Eighty-five per cent of the manufacturing 
compawics cohered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets. 
These companies could let their depreciation 
funds pile up as idle cash. But the intention is 
to spend most of them for capital equipment. 
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Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment 

This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
II. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendox;s investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures. 

Obsolete Tax Laws 

In spite of this record, the fact remaiiis that 
our laws and the business procedures that gov- 
ern depreciation allowances — in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 
— are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation's dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessary to keep a plant up-to- 
date under today's rapidly changing technol- 
ogy! with its production of new and improved 
machinery. 

The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 


ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis. 

New Policy Needed 

A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 

Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 

It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue needs of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now; The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustoin prosperity. When 
we talk about depreciation, toe are talking 
about the money that pays for almost ftoo- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends. 
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AIR TRANSPORT 


Court Upsets 

* Ruling threatens profits 
of seven U. S. carriers. 

• But Supreme Court will 
make final decision. 


By Lee Moore 

'llic U.S. court decision against Chi- 
cago & Southern Air Lines and Civil 
Aotonaufics Board on mail rates threat- 
ens profits of seven American carriers 
u'ith international routes; Braniff, Co- 
lonial, Dclta-C&S, Northwest, Pan 
Aineticaii, and United. 

If upheld by the Supreme Court, 
the decision could spur the following 
action: 

• Civil Aeronautics Act amendment to 
permit C.\B to continue setting sepa- 
rate mail rates for foreign and domestic 
routes of one airline— the traditional 
mail-rate formula upset this inontli by 
tlie U. S. Court of Appeals, District of 
Columbia. 

• Subsidy separation legislation. 

• Route sales by domestic airlines to 
unl(i.id the flitcatcncd burden of inter- 
national losses on their domestic profits. 

• Carrier re-organization, setting up do- 
mestic and international svstems as 
separate companies to acliicve tlie same 

However, since tlie appellate court 
judges split hvo-to-onc, some observers 
forecast the Supreme Court may over- 
rule. or at least modify, the mail-rate 

► C&S Case— The Board recentls’ fixed 
final mail rates, most)'' iion-subsidv, 
for s irtually all airline domestic srsteins. 
Stocklioldcrs, tliercforc, pinned tlieir 
strongest hopes on the domestic sys- 
k'ln of each carrier to yield increasing 
lum-stibsidy iirofits witlioiit undue risk 
of goscroment recapture. 

But in tlie case at issue, the court 
supported the claim of tlie Post Office 
Dc|>iittmcnt ag.iinst Cliicago (e South- 
ern and C.3B- The Board sets the 
amount of subsidy, and Post Office 
pays it. Postal authorities wanted CAB 
to use the domestic profits of C&S 
to help offset the subsidy need of its 
separate international division. 

► General Effect— If the Supreme 

Court goes along with this, Post Office 
may recapture domestic earnings of 
more than 8% to offset subsidy of 
many international routes. Tliat cer- 
tainly would hit back mail rates paid 


CAB Airmail Rate Formula 


Impact of Airmail Rale Ruling:* 


Potential losers: Unaffected: 

Chicago & Southern, 1946-50 American 

Dclta-C&'S, May 1953 foninrd Eastern 

TWA, 1946 forward National 

Braniff. 1948 forward Paiiaera 

United, 1947-52 
Northwest, distant future only 
Colonial, distant future onlv 


(Note; Pan American, 1946 forward, would have a mixed loss and gain.) 



to a few of tlie airlines for international 

The big question not yet clarified bv 
the courts is whether this doctrine also 
would apply to airlines with domestic 
systems entirely off subsidy. If tlie 
ruling applies to these carriers, it could 
depress the earnings of all those air- 
line-5 wliicli have subsidized intema- 

► Court Opinions— Judges David L. 
Bazclon and James M, Proctor inter- 
preted Section 406(b) of tlie Civil 
Aeronautics Act as requiring CAB to 
treat Chicago & Southern us one in- 
disisiblc whole in setting subsidy mail 
r.itcs- The pertinent clauses of tlie act 
state tli.-it, in fixing mail rates, C.AB 
sliall “take into consideration . , , , 
the need of each siicli air carrier. . , 

The judges apparciitlv reasoned tluit 
an airline can’t keep excess profits on 
one route and still get the "fair and 
reasonable" mail subsidy rate on an- 

But Judge E. Barrett Prettvnian dis- 
sented. He said the act onli- teqiiires 
that CAB "consider’’ the need of the 
company as a whole. But the Board 
lias final discretion on how and what 
rates are fair and reasonable for de- 
iclopiiieiit of the air transport system. 
Judge Prettyman's dissent will be a 
major point in the appeals filed bv 
Chicago Hi Southern and C.AB to the 
Supreme Court. 

► Inipact on Airlines— Here is the po- 
tential effect of the court order on 
individual carriers as seen by airline and 
Board officials; 

• Ddta-C&-S would get a lower inter- 
national mail rate tlian C.AB originallv 
proposed for Nov, 1, 1946-Dcc, 13, 
1930-flie period coi-cred in the court 
case of Post Office v. CAB and Chi- 
cago & Southern. But the future effect 


on Dctta-C&S and TWA. Braniff and 
Northwest depends on whetlier the 
courts interpret tlie new doctrine as 
applicable to a domestic route system 
ci'cn after it is off subsidy operatiorr 
entirely. 

• TWA Atlantic Division mail rate is 
open from 1946 forward, and the final 
rate is slated for oral argument before 
CAB later this year. A TWA spokes- 
man says that in the Big I-'our domestic 
mail rate case, CAB admitted Trans 
A\'orld earned approximately 2% on 
its 1946-50 domestic iiivesfiiieiit. So 
the new- court doctrine may not liit 
'fW.A for the back period. Since 1950, 
lioweicr. ’'I’WA has earned good profit 
on a non-subsidy domestic rate. 

C.AB attorneys question wlicther the 
coirrts could insist that non-subsidy 
rci cmics be used to offset subsidy need 
(it an international rate- If tlie courts 
do insist on that extreme interpreta- 
tion, the impact would be hard on 
current and future earnings of TWA 
and other airlines. 

• Braniff intcrnattoual mail rate is open 
from 1948 fonvard. Some CAB officials 
bcliei-e application of the court doc- 
trine would offset some domestic profits 
against 1948-52 international need. 
Braniff went on a iion-snbsidy domestic 
rate recently but also immediatelv 
asked to go tiack on some subsidy to 
help carry the Mid-Continent route ac- 
quired last year- It the carrier’s domes- 
tic earnings from 1953 forward drop as 
mucli as its subsidy application implies, 
Braniff should have no further problem 
from provisions of the court doctrine for 

• United’s Hawaiian route would drain 
some of the airline’s domestic earnings 
for part of the 1947-52 baek period, 
some C.AB offieuils believe. Tlie inter- 
national route has lost money since 
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I'Al, |3iit Str.itocTuiscrs in serutc two 
,ind a half years ago. Tlie domestic 
loiitc earned more than an S'* return 
in the same period. The court doctrine 
might take some of United’s domestic 
earnings to help carrv the ll.maiian 
Str.itocniiscr operation. Last .\ngiist, 
CAB placed UAL’s Hawaiian route on 
a non-subsidt rate, so tlie potential im- 
pact of the court doctrine nn UAI. ends 
with the 1947-32 period. 

• Northwest is on final domestic and 
n-.tcrnational mail rates now. Onls the 
scar ]9sl is open; and since both 
domestic and international siibsids rates 
■lie imdct consideration in that back 
]3criod. the court doctrine does not 
apply, W'licn the international rate is re- 
opened the domestic offset problem m,n 
arise. Lven then, there will be nii 
problem if the court meant a noii- 
snbsids domestic rate should not be 
recjuircd to help carrs the iiitcrnatinnal 

• Colonial eiirrent ,ind past mail r.itcs 
both are final; therefore the eiiiirt dor- 
trine would have no immediate effect. 
Colonial is the onh iiirliiic whose In- 
teniatioii,il iBcrimulal Diusion mail 
rate is lower than the domestic. In 
this ease, the court doctrine would 
require application of international 
profits to liclp subsidise a domestic 
route of the same carrier. 

• Pan .American has four separate intet- 
natioual routes, of which two are on 
final mail rates and ate earning H% 
,md more on inscshiieiit. I'lie court 
doctrine would hurt P.\.\ bs requiring 
C.AB to use profits of the Pacific .uid 
Alaska Disisions to lower the rates 
finallv set on the Latin .America and 
•Atlantic Divisions. But the immediate 
impact would be relatively moderate 


beeanse the Latin .Amenta and .Ulantic 
Disisions are niucli laigei than the 
ether two. 

b'uttliermore. all four ol Pan .Amer- 
ican's divisions ate on siihsids. Their 
t.irnings will be held to ,i modest ro- 
lum. while the domestit divisions of 
P.A.A's competitors-T\\'-\. Northwest, 
Btiinilf, C&’S, Colonial and United- 
have a higher profit potential. Tliere- 
tciie, some Board oRieijls speculate that 
Pan .American iniglit gam indirectly 
under the court dnetrine by eompetifors’ 
greater loss, 'llie court doctrine, in 
effeet, would bring six competitors 
down to P.A.A’s camiugs by putting 
their oicrall operations back on a sub- 
sids basis. 

• Other international airlines. .Amcri- 
e.iii. I', astern. National and I’.magra, 

liiciefnre! are iinaffecteci bs tlie court 
doctrine. 

Resort Airlines Gels 
New Manajieiiieiil 

W alter Sternberg. National .Airlines 
s ice president-sales since 1949. becomes 
president of Resort .Airlines )uiic I, and 
industry observers are forecasting new 
growth for the small earner tlirough a 
combination of his sales methods. 
Resort's 10,000 mi. of vacation land 
mutes and tlie financial hacking of bil- 
hoii-dollat Fiduciary Counsel. Inc. 

► Slertibctg— Before joining National. 
Sternberg was assistant vice president- 
sales for American .Airlines and pre- 
viouslv was general traffic and sales man- 
ager with Lastern .Air Lines. 

He has been associated with develop- 
ment of ses'cral successful airline promo- 



tion progr.nns including the origimil 
fainih'-fare plan of American .Airlines. 
\A ith National, he was instrumental in 
dnclopmciit of that airline's "million- 
iiitc'.s vacation on a piggy bank budget." 
the "fiv-and-drivc" ear rental promo- 
tion. djiliglit aircoach. the luxury 
"Star” service and National’s industry- 
location service aimed at bringing mote 
businesses to Florida. 

► Resort Airlines-Resort is certificated 
to offer package air touts over 10,000 
mute miles from New York, Miami and 
other East Coast centers to the Carib- 
lican and Latin America vacation lands 
and tlie Canada-Nova Scotia play- 
grounds. The certificate forbids regular, 
point-to-point service. It is a tour airline 
only, except that C.AB and the courts 
liave ruled that Resort can do what it 
w ishes on a cliarter basis, just like any 
other certificated airline. The certificate 
icquires that each tout stop at a mini- 
mum of three places on the airline's 
international route system. 

Last week Resort started invading a 
portion of Eastern’s and National's 
Miami vacation market by ananging 
seven-day Miami stopovers on its two- 
week Caribbean. Central America and 
Mexico tours. Eastern. National, Delta 
and others will protest in heatings slated 
this summer at Civil Aeronautics 
Board. 

Resort argues that since its certificate 
requites at least three different foreign 
stops on any tour, the cost is substanti- 
allv higher than package vacabons 
offered bv Eastern and National to 
Miami alone, and tlierefote is not di- 
rectly competitive with them. 

Resort presently has 14 C-46s in opet- 

► Fiduciary— Fiduciary Management, 
Inc., boiigiit 90% of Resort in 1950. It 
is an offshoot of Fiduciary Counsel, 
Inc., which handles investments for 
many wealthy estates. Fiduciary Coun- 
sel concentrates on development of new 
enterprises, sometimes sets up separate 
investment groups to operate them. 
F'idueiary Management, wliich controls 
Resort, is one of the latter. Clinton 
Davidson, Jr., son of Fiduciary’s 
founder, is board chairman of Resort. 

AS,\ Elfcts Castleberry 

AA'inston Castleberry, vice president- 
services for Southwest .Airmotive Corp., 
Dallas, has been named to the board of 
goi'emors of the recently organized Air- 
craft Seix'ice .Assn., Inc. 

AS.A is made up of operators of pti- 
vatelv owned aircraft and engine main- 
tenance facilities. Its primary purpose 
is to promote recognition of their value 
to national defense. Member firms 
represent facilities with a capital invest- 
ment of more than $112 million and an 
annual work capacity of 54 million 
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Nonskeds Find Favor at Hearing 

Senate committee is expected to uphold irregulars' right 
to compete in U. S. domestic air transport system. 


Scheduled and irtcguljt ait carriers 
fought a long but indecisive word battle 
over wliicli should operate the mush- 
rooming aircoach business at a senes of 
sessions before tlie Senate Small Busi- 
ness Committee. 

The committee has been sympathetic 
to the posibon of the nonskeds. giving 
them full credit for initiating the de- 
velopment of aircoach and air cargo 
Ir.insportation on a large scale. 

► Middle of the Road— Under the cliair- 
manship of Sen. Edward Thye, the 
committee is expected to take a some- 
what more middle-of-the-road stand. 
Nevertlielcss, it is expected to continue 
to insist that Civil Aeronautics Board 
allow nonskeds to remain in tlie trans- 
portation sistcm. 

The hearings drew a good showing 
of senators. Among those participating 
in addibon to Thye: Leverett Salton- 
stall. Guv Gillette, John Sparkman and 
Lester Hunt. 

Two former senators appeared for the 
nonskeds: Joseph O’Mahoney, repre- 
senting North American Aircoach Sys- 
tems. and Claude Pepper, representing 
.Ait Coach Transport Assn. 

Both sides claimed credit for de- 
leloping aircoach. Sharp charges were 
toss^ fteelv. But there was agreement 
on one point; "Nonsked’’ and "inegu- 
l.ir” are misnomers. Certificated Car- 
rier spokesmen protested that opera- 
tions of the uncectificated carriers are 
neither "unscheduled" nor "irregular." 
Pepper objected that “irregular is a 
damning word to anyone in the airline 
business— or to anyone in anv business.” 
He requested "supplemental aircoach 
carriers” be subsbtutcd. 

Speaking for the nonskeds: 

• Former Sen. Pepper urged the com- 
mittee "to use its utmost power ” to 
stop CAB from putting uneertificated 
carriers out of business and to permit 
carriers already forced out to resume 
operations until overall poliev on their 
role has been worked out. He also said 
that the Board should "rid itself of the 
erroneous concept that the supple- 
mental canier by air must be an irregu- 
lar carrier. The word is unfair, not at 
all symbolic of the service furnished, 
and its very continuation will deny the 
mass of American people an air service 
whicli they can afford- while in no wav 
affecting adversely the so-called regular 
carriers.” 

• Former Sen. O’Mahonev made a 40- 
page presentation to show- that "Con- 
gress has repeatedly expressed resen'a- 
tions about or strong displeasure at the 
failure of CAB to give effect to liberal 


ciifri of new enterprise into aviation." 
I le said legislation iiiav be necessary "to 
prc'ciit the complete domination of the 
air bv the present small group of certifi- 
cate holders." 

• Ilainlin B. Johnston, general manager 
•A'l'CA dciiianded that Louis W. Good- 
kind, now- sersing as CAB counsel in 
tlie inscstigation of non-certificated op- 
cnitions. be subpoenaed by the commit- 
tee "aiKi made to tell all the facts.’’ As 
chief of C.AB's Bureau of Economic 
Regulations in 194S, Johnston charged, 
"Goodkind laid out a master plan for 
driving America's small airlines out of 
business." Johnston protested that 
"CAB lias iniscon.striicd the term ‘pub- 
lic interest’ in the Cisil .Aeronautics 
.Act to mean tlie financial well being of 
subsidized carriers r.itlicr than the pub 
lie they serve." 

• Ramsay Potts, president Independent 
Militaiv .Ait Transport Assn., argued 
that figures refute the certificated lioes' 
tlaim tliat nonsked operations haic 
skimnred the cream of their business. 
He pointed out that domestic trunk- 
lines’ passenger revenue jumped from 
5166 million in 1945 to S669 million 
in 1952. 

• Howard Hunt, secretary-treasurer Air 
Transport .Associates, testified that in 
eliminating non-ccrtificatcd carriers, 
C.AB has "substituted 'death by delay’ 
through expediting enforcement actions 
while delaying certificate and exemp- 
tion proeerfings. The Board, he said, 
"has apparently hnally succeeded in put- 


First plane to carry recently merged Delta- 
C&S Air Lines’ new markings is this Cnn- 
lair 340. The company s new insignia is 
sisible on the plane's nose and on the hiil, 
vhile the engine cowls cany the word 
-Delta." The two caniets, having a corn- 


ting .Air Traiispott Associatv' out ot 
business a bare couple of nmntlis be- 
fore it would have to consider the fimi’s 
foiir-sear-old certificate of application, 
filed ill Mas 1949." 

• James Fischgniiid. s:.. president 
NA.ACS, claimed the Dilute of the 
sclictUilcd lines to iiurc.i'v eirnings by 
cxp.niding coach scniteN during the 
1946-49 industry depre-'ioii "cost the 
taxpayers many inillioii' of dollars in 

• O. Rov Chalk, prcsulenf I miis Carib- 
be.in .Airways, suggested th.it irregulars 
be restricted to a inaximuiii niiic.igc per 
inoiitli, possibly 120,000. .ind limited 
to six roundtrips iniintlilv between the 
carrier’s base and an; oflicr of six do- 

mended that the gmeniiiient assist in 
fiiiancini airline cquipiiieiit purchases. 

• Coates Lear, sisc president Overseas 
National .Airwavs. said irres'il.irs living 
the Korean airlift in 1941 were jsjid an 
average of SI. 44 per mile, compared 
with 51.61 paid tlic sclicdukd carriers. 
He said if Overseas National bad been 
iiaid tlie sclicdukd rate, it would liave 
rcccised more than 5== 2 million, in- 
stead of the $5.7 million. 

• Maj. Gen, Hugh Kncrr (I’SAF Ret.), 
urged promotion of irregular and freielit 
operations, saying that "with an indus- 
trv tli.it is able to support lO.OOO DC-4 
eqiiiviilents. we will have barely met the 
requirements of the niilitaiy for airlift 
in an all-out emergency." 

Speaking for the sdiednkd car- 

• J. H. Carinicliael, jiresideiit Capital 
.Airlines, objected that C.AB restricted 
the carrier’s New York -Chicago airco.icfi 
senice, svliile permitting nonskeds to- 
metease operations over the route. "It 
IS paradoxical that Capital, operating 


billed system of 9,508 ml., were joined May 
I. Fleet consists of 7 DC-6s. 6 Constella- 
tions. 31 DC-3s and 20 340s (some set to be 
delivered). Four DC-7s, costing S7 million, 
ace schedokd to be delivered some time 
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under a duly authatiztd certificate, 
should be removed from a service it 
pioneered, while a froup of carriers 
operating uith no certificate authority 
should continue to increase service in 
the same market. . . 

• Robert Ramspeck, sice president 
Eastern Air Lines, reported more than 
SS million of Eastern's 1951 revenues 
sserc dis erted by irregular carriers op- 
erating in competition on the Nesv- 
York-Slianii segment. 

• George Hatch, manager Northwest 
Orient Airlines, claimed irregulars on 
the Scattlc-Alaska run “lun’c followed 
a practice of holding fares just under 
the regular scheduled fares and of pro- 
viding service only during profitable 
periods of operation." 
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• Warren Lee Pierson, board cliairman 
Trans W'orld Airlines, characterized tire 
industrs' as "one of the most intensely 
conrpetitivc in the nation.” He acknowl- 
edged that there is a place for the non- 
sk^s, particularly in charter service, 
military contract work and unusual 
flight movements. But Pierson warned 
against permitting a large number of 
irrcgulan to continue to serve the long- 
haul high-density segments. 

• W. A. Patterson, president United 
Ait Lines, told the committee tliat non- 
skeds "should not be given any special 
privileges or misguided sympathy on the 
basis of their strong pratesbtions about 
■pioneering,' 'small business,’ 'persecu- 
tion.' ” He said "regular irregulars" 
have continued "to flaunt the law by 


Nutt-Shel 

Manufacturers of 

SELF-LOCKING 
ANCHOR NUTS 

BOLT AND NUT 
RETAINERS 

81 1 Airway 
Glendale I, California 

ai'us a-ai9l CHapmon S-3693 



RETAINERS 

for external 
wrenching nuts 


i 


6600EW SERIES makes a high 
tension anchor nut with ade- 
quate bearing surface. 


various contbiucs, by snitching names, 
through split organizations, interlocking 
relationships and by many anotlicr sub- 
terfuge." 

• C, R. Smith, president American Air- 
lines. said "the basic airline industry 
should be regulated in its cntirch'. It 
cannot be half regulated and half non- 
rcgulated. There could be no effective 
nation-wide system of airlines if each 
company were free to abandon service to 
smaller cities." He asserted the irregulars 
have substituted the plea "small busi- 
ness” to get favored treatment for the 
cry of “veterans” thev used immediatelv 
after the war. 

• Alexander G. Hardy, executive assist- 
ant National Airlines, reported tliat Na- 
tional "was straining every muscle" to 
get into aircoach senice as far back as 
19-13 when there was no other sub- 
stantial New York-Miami coach serv- 
ice. but was barred bv CAB. 

• John C. Leslie, vice president Pan 
American W'orld .Aitvvavs, challenged 
nonskeds’ claim to pioneering in air- 
coach, He pointed to PAA's 19-12 an- 
nual report foreseeing a developing mar- 
ket for lovv-cost service after the war and 
Pan American's plan to operate S99 
transcontinental service in 1946- 

Three Major Airlines 
Double Nel Profits 

Total first-quarter net profits of the 
Big Pour domestic airlines gained 65% 
over a year ago. April and May pas- 
senger-mile voinnre is running 25% 
ahead of the same months last year. 

American, Eastern and T\S'.A domes- 
tic profits almost doubled. But United's 
first-quarter profit dropped suhstimtially 
from last year, largely due to cost of 
introducing its new Conv-air fleet. 

► Rail Profits Drop— In sharp contr.xst 
to the airline upsw ing, the railroads re- 
port continued decline in passenger 
revenues, Pullman dropped 9% and 
intcr-citv tail coach 1% in Januarv-. 

New York Central lias announced 
jihm.v to discuntinuc some trains in 
1951. The railroads have proposed Icgis- 
hition enabling tlic Interstate Com- 
merce Commission to override state util- 
itv commissions tliat refuse to let rail 
carriers end uneconomic services. 

► Gains Continue— \\'liilc airline rev- 
ciiucs arc up 10-50'Pf, profits gained 
even more in tire first quarter tliis year 
because 1952’s Newark crash series and 
aiqaort shutdown depressed business, 
added to costs. Favorable year-to-year 
comparison should repeat in tlie second 
quarter to a lesser extent because of 
continued higli volume and last year’s 
gasoline shortage in Mav. 

Capital Airlines, often bellwether of 
smaller more marginal lines, reports a 
29% gain in revenue passenger-miles 
during the first four months of 1955. 
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Wrif^ht Modifies Turbo 
Compound for Safety 

.\n engineering fix is being com- 
pleted on the Curtiss-W’right R3550 
Turbo Compound 5,500-hp. engine to 
safeguard against turbine blade failures 
in flight. 

Tlic modification was necessary be- 
fore Civil .Aeronautics Administration 
would accept the engine for certifica- 
tion on tlic Lockliecd Super Constella- 
tion 1049C transport. 

The fix iiivoli-es: 

• Installation of an armor plate ting 
around each turbine wheel to prevent 
failing blades from causing damage cx- 
tcnially. 

• Drilling a liolc in the root of cacli 
turbine blade so that thev will fail at 
an oierspced condition rtf 25.000 to 
26.000 rpm. 

• Improvement of cooling passages to 
prevent exhaust gases from mixing with 
cooling air and causing turbine over- 
heating {Aviation W'fkk May 4, p. 7). 

Tlic modification was considered 
neccssarv, CAA engineers say because of 
several military aircraft incidents when 
bhides in tlic three small turbines at- 
taclicd to cxliausts broke during flights 
and in ground runups, causing con- 
siderable damage to engines and air- 



planes. Tlicsc incidents have been 
reported on the Navy Lockheed P2V 
Neptune Patrol Bomber and the Air 
Force Fairchild C-119 Packet cargo 
plane, both equipped with tlie W'light 
Turbo Compound. 

Tlie siiielding ting is a liigh-strengtii 
steel alloy, approximately i in. thick and 
about 2 in. wide, fitted around the tur- 
bine wheel. 

Tlic hole is drilled near the point 
where the blade root is attached to tlic 
turbine wheel. Increasing tlic margin 
between design-fail speed and operating 
speed will decrease revolutions per 
minute from 21,000 to 19,000, CA.A 
reports. 


First of tlic turbine wheels with 
drilled blade roots arc about ready for 
shipment to Burbank for installation in 
I'urbo Compound engines on the Navy 
Lockheed R7V-1 Super Constellation 
which is in tlic process of being com- 

Railar for Geneva Field 

fWiCiaw-nili World News) 
Geneva— Swiss authorities have de- 
cided to install precision approach nidar 
atCoiiitrin (Geneva) Airport after com- 
parative trials with search radar equip- 
ment. Topograpliical conditions ruled 
out the SRE gear. 



CROUSE HI\DS 

of high intensity airport runtvay lights 
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SHORTLINES 



► Air France is conferring with 
SNCASE, Sikorsky licensee in France, 
on possible order of four to six Sikorsky 
S-55 helicopters for commercial use. 

► Air Transport Assn, says loss or dam- 
age to airfreight by nation’s scheduled 
air carriers during 1952 was reduced to 
three-fourths of one cent on every dollar 
of freight revenue received- 

► AUegheny Airlines carried 15% more 
passengers last month, boosting reve- 
nues 15% higher than April 19>2. 

► Eastern Air Lines had the best April 
in its history last month, flying an esti- 
mated 2-43-million passenger-miles, a 
30% increase over April 1952. 

► Honolulu International Airport's pro- 
posed new $5-million terminal is being 
opposed by both Pan American World 
Ainvays and United Air Lines as part of 
their 6ght to get a reduction in the 
tenitory’s four-cent-a-gallon aviation 

► Leas'cns Bros. Air Services, Ltd., has 
been recommended by Civil Aeronau- 
tics Board for a temporary irregular 
toreign air carrier permit for three-year 
period. . . . Will provide occasional 
service behveen Toronto, London, 
Windsor and Leamington, all in the 
province of Ontario, Canada, and 

E ints in Wisconsin, Illinois, Indiana. 

iehigan, Ohio, Pennsylvania and New 
York. 

► North Central Airlines will increase 
service 20% beginning June 1; now has 
14 DC-3s in its fleet. 





METAL . . . r,xmi meh 
CAA opF.roved up to 125 tip. 
SKYBLADE . . . CentroffaUt 
CAA opproved up (o 165 hp. 
WOOD...Rx.c/«feh 
CAA approved up to 225 hp. 
TEST CLUBS 

up 10 5000 hp. 




Submit resume to: 
Flight Research Dept. 


SPERRY 

GYROSCOPE CO. 

Box 218, Ronkonkoma, N.Y. 


► Oakland Municipal Airport outbound 
passenger traffic in March increased 
43.6% over a year ago. 

► Pan American World Airways and 
U. S. government have cooperated in 
designating San fuan, P. R., as a pre- 
clearance port for New York-bound 
passengers- 

► Provincctown-Boston Airline began 
its fourth season of scheduled operation 
between Boston and Cape Cod May 15, 
flying a Lockheed Electra and two 
Twin-Cessnas. During 1952, the air- 
line carried 5,044 passengers over its 
48-mile route. 

► Scandinavian Airlines System began 
new DC-6B bi-weekly service May 17 
between Goteborg, Sweden, and New 

I York via Stavanger, Nonvay, and Prest- 
wick. Scotland- 


AVIATION WEEK, 


8, 1«J 


SEARCHLIGHT SECTION 


DESIGN 

RESEARCH 

DEVELOPMENT 


key words to your employment opportunities at GOODYEAR AIRCRAFT . . . 
pioneer and leader in lighter-than-air craft ... an established and growing 
company building on outstanding technical reputation 


DESIGN ENGINEERING opportunities exist in the fields of airships, air- 
plones, and components, airframes, power-plant installations, controls, hy- 
draulics, electronics systems, fuel cells, conopies, and wheels and brakes 


DEVELOPMENT of missiles, jet aircraft, and helicopters, electric and elec- 
tronics system, servomechanisms, fiber resin laminofes, and many other 
projects present an urgent need for capable engineers 

WELDING ENGINEERS, civil engineers, mechanicol engineers with obility 
in metals fabrication, and industrial engineers experienced in lime study 
are needed, Job opportunities olso exist for technical editors ond illustrators 

POSITIONS are open at several levels, and inquiries are also invited from 
recent graduates. Salaries are based on education, ability, and experience 

PAID VACATIONS, free group life insurance, a good hospitalixotion plan, 
poid sick leave, company-sponsored pension plan, planned recreation, ond 
free parking are among the facilities at the plant 

A FRIENDLY CITY, Akron, Ohio, is located in the center of the midwestern 
industrial region 






SEARCHLIGHT SECTION 


BD 


Dallas, 
Texas 

OFFERS 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 

GOOD POSITIONS IN 


AiaCRAFT COFPBW®* 


AERODYNAMICS | CONTROLS 

ARMAMENT I STRUCTURES 

LOFTING I FLIGHT TEST 

ELECTRICAL INSTALLATION 
POWER PLANT INSTALUTION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PLANNING 


ATTENTION ENGINEERING PERSONNEL 

BOX 6191, DALLAS, TEXAS 



MECHANICAL 
ENGINEERS 
SPECIALIZED IN 
SMALL MECHANISMS 


PHYSICISTS 


SAURIES OPEN 


Research and Development 


SEND RESUME 


THE RALPH M. PARSONS COMPANY 
BRADDOCK HEIGHTS, MARYLAND 



“"chief 


OF 

STRUCTURES 

FOR OUR 
JET FIGHTER 
PROGRAM 

Immediate executive opening is 
avoilable tor graduate engineer 
or equivalent with adequate air- 
craft experience. 

This position offers opportunity 
for advancement in several lines 
of engineering — excellent work- 
ing conditions and many employe 
benefits. 


MIDWESTERN LOCATION 
SEND NOW— full details of your 
experience and personol data to 
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SEARCHLIGHT SECTION 


OPPORTUNITY 

FOR 

JET POWER 
PLANT ENGINEER 

IN 

TULSA, OKLAHOMA 



DOUGLAS AIRCRAFT COMPANY, Inc. 

Tulsa Division 
TULSA, OKLAHOMA 


The New 

Scientfic Research laboratory 
of the Ford Motor Company 

has openings for 

DESIGNERS 

DRAFTSMEN 

got '^rbTnc od^necd "p/ogidsiffn 


CO-PILOT MECHANIC 



We deriie peisonnel of ihe highest caliber — experienced in the 
field of oiibome aulomaUc electro-mechanical control equipment. 


ENGINEERS 

MECHANICAL DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT MEN 


ELECTRONIC 

MECHANICAL 


This work deals with the monufaetute and develop- 
ment of highly complex equipment of the most^ ad- 



General Motors Corporation 


1025 E. KENILWORTH FI. 


HO-WAITKEE S. WI8. 


ENGmeHS! 





NEW CAREERS AT RYAN 

WAirframaDMlgnan 
* SltMS Analyitv 
*Pewar Plant Engin*«r« 

* Anrodynamicisti 
* ElKtrcnlc Engineart 


sales'enSIneer 




SEARCHLIGHT SECTION 


A & E 

MECHANICS 

(C.A.A. License required) 

FOR 

C>119 and C-123 Aircraft Programs 

Interesting and pleasant work in the Flight 
Test Department. Write or apply in person to 

KAISER-FRAZER CORPORATION 

WILLOW RUN (Detroit) MICHIGAN 


W AXTEB - EXGIXEERS 

AERONAUTICAL, MECHANICAL OR ELECTRICAL 

Must have at least a private pilot 
Flight Instructors rating desired. A & E t 
desired. 
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CiGANTtC r^AUCT/ON 
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^Starts Tues.Atay26, tO^.m. 6'Continuing'til all is sold 

‘ KRAUSE-AIRCO 
1612 19th ST. Santa Monica, Calif 




For Sale By Owner 
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AERO PRECISION INDUSTRIES 
■as Slir Oklohans Cits 7. Oklohon 




HYDRO WYPE SCRAPER RINGS 

AN-S231-A 
for complete catalej 




AVIATION 


SEARCHLIGHT SECTION 


UNUSED AIRCRAFT PARTS 



;±»“ sr SEIS S 

COMMERCIAL SURPLUS SALES CO. 





Exterior Lighting 

Oiict upon a time all good airplanes sported a reel, a green and a white 
liglit. Later thes' were made to blink. Tlien more lights were added. Now, 
we have white lights below and on top of the fuselage, a red light in the 
leading edge of the left wing, a ted or white light in the nose, lights 
which illuminate the leading edges of the wings, landing lights mounted 
either underneath or in the leading edge of the wings and several 
homegrown rarietics of oscillating, rotating or flashing beacons. In 
addition, some militars' planes are equipped with amber and bine lights 
for special purposes, and lighted helicopters are becoming more numerous. 

Since each item has a separate switch, some with optional flash or 
steads- position, pilots can produce about any combination he cares to. 
and from the loo"ks of things, he often does. When it is considered that 
the closure rates of modern aircraft resemble a ballistic statistic it is 
CMSV to iineicr-tand whv night living has become a startling occupation. 

► Lighting Purposes— One of aviation’s many joint committees recently 
has reached certain "well lit" conclusions in which we heartily concur. 
In order of importance it is agreed that aircraft lights must serve the 
following purposes; 

• Identification. The aircraft must be conspicuous to attract attention. 

• Tracking. 1 he light pattern must tell dearly and instantly what the 
craft is doing. 

• Classification. Lights must indicate whether the object is an airplane, 
helicopter, blimp or what have vou. 

It aKo generally is agreed that a rotating red beacon, like police cars 
use. should he mounted atop the \-ertical fin- This position is most con- 
spicuous and, 'ery important to pilots, does not flash reflections on the 
windshield when in an overcast. Red also has been found to be the best 
color definition, and red lights have the extra attraction of being some- 
what self-deicing because of the heat generated. 

It ,ilso IS agreed that the navigation lights should be about four times 
their present 24-eandlepower strength. But here a snag occurs. brighter 
bulb reportedly requires a wingtip modification on some airplanes, since it 
necessitates going from a li- to 11-inch bulb. TTie light manufacturers 
sav tlics' cannot make present size bulbs any brighter because of heat 

► Flasli ss. Steady— Nosv to a candlepower maker this may make sense, 
but not to us. We are not asking for an atomic bulb, a cathode ray or 
ansthing fancy: just a plain light bulb, size IJ inches, somewhere near 
100 candlepower- Difficult? So was alternating current, radio, radar. 
TV'. Please he assured, gentlemen, it will be easier to make this "impos- 
sible" bulb than it will be to get CAB to requite wingtip modifications. 

As set no actual flight tests have been made to determine whether 
the nas'igation lights should flash or be steady svhen the rotating beacon 
is working. Recently C.AB suggested, in draft release 52-s7, tliat tliev 
remain >tcad\-. Tliis seems a good arrangement. Trs-ing to track a set of 
flasbing liglits gi\-es a pilot the same problems that a child ha.s when trying 
to catch fireflies after dark. 

►Collision Hazards— One thing is certain: today's aircraft are definite 
collision hazards with their inadequate lighting. Recently there have 
been near misses when wing lighft were mistaken for landing lights, 
svlieii helicopters were mistaken for airplanes, red and white tail lights 
viewed as left wing and belly lights, and many others. 

Brighter navigation lights and the rotating beacon should go a long 
way toward eliminating this confusion- The sooner all aircraft become 
thus equipped, the sooner we can all rest easier at night. 


AVIATION CALENDAR 


May 17— Third annual Spring Roundup and 
Open House, San Fernando Valley Air- 
port. Los Angeles. 

May 18-22— Fifth National Materials Han- 
dling Exposition, Convention Hall, Phila- 
delphia. 

Mav 18-22— .^viation Seminar. National Fite 
Protection Assn, annual meeting. Palmer 
House. Chicago. 

May 18-22— Twelfth annnal conference So- 
ciety of Aeronautical Weight Engineers, 
Olympia Hotel, Seattle. 

May 19-Symposium of reinforced pasties 
in airplanes. Gmmman Aircraft Engineer- 
ing Cotp., Bethpage, N. Y. 

Mav 19-22— Annnal convention Aviation 
M’riters Assn., Dallas-Ft. Worth, Tex. 

May 20-22— Spring meeting Society for Ex- 
perimental Stress .Analysis, Hotel Schroe- 
der, Milwankee. 

Mav 28-29— Aeronautics conference spon- 
sored by the Michigan Department of 
Aeronautics, Kcllog Center. Michigan 
State College, East Lansing. 

Mav 31— Filth annual Wri^t Memorial 
Glider Meet, South Dayton (Ohio) Air- 

Jiinc 5-Ioly 5— 20tU International .Aviation 
Display, sponsored by the Union Syndi- 
cale d« Industries -Aeionautiques, Bonrget 
Airport. Paris. 

June 9-11— Second International Aviation 
Trade Show. Hotel Starter, New York. 

June 11-13— Fifth annual All-Women In- 
ternational Ait Race, Welland, Ont., to 
New Smyrna Beach, Fla., sponsored by 
Ninctv-Nines. Inc. 

June Ifil-Sevcnth session of the assembly of 
the International Civil Aviation Organi- 
zation, Brighton, England. Session is ex- 
pected to last three to four weeks. 

June 16-19— Spring technical meeting of the 
American Welding Society, Shamrock 
Hotel, Houston. 

June 17-19— Mid-vear meeting of .Aviation 
Distributors aiid Manufacturers .Assn., 
Chateau Lake Louise, Alberta. Canada. 

June 19-21— Pennsylvania Slate Wing con- 
vention of the Air Force Assn.. Hotel 
Roosevelt, Pittsburgh. 

June 22-July 3-Special summer program 
presenting a formalized theory for analysis 
and synthesis of feedback control systems. 
Massachusetts Institute of Technology, 
Cambridge. 

June 29-July 2— Semi-annual meeting, Amer- 
ican Society of Meclianical F.ngiiieers, 
Hotel Statler, Los Angles. 

July 1-3— .Annual meeting of University 
.Aviation Assn., National College of Edu- 
cation, Evanston, III. 

Jiilv 3-7-Seventh All-Women Transconti- 
nental Air Race from Lawrence, Mass., to 
Long Beach, Calif. 

July 4-5— Dedication of Coles County Air- 
port, Matloon. III. 

Jnlv 6-17— Special summer program in ad- 
vanced strength of materials. MIT. 

July 9-12-Sixth Inlematinnal .Aviation Ex- 
position, Wavnc Countv Airport. Detroit. 

July 15-16— I.AS Annual Summer Meeting, 
(jnnors Dinner, I.AS Building. Los An- 
geles, Calif. 

Sept 5-7— National Aircraft Show and 50th 
anniversarv' of powered flight, Dayton 
(Ohio) Municipal .Airport. 
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FOR LEADING 
EXECUTIVE AIRCRAFT! 


FLITE-TRONICS 

CAA APPROVED 



Professional pilots Hying Ami 
dusiriai air deet of fast, modern ex 
rive transports arc rapidly making the 
Flite-Tronics MB- .5 their first choice in 
marker receiver equipment. Its small 

size, low weight funder ,5 lbs.), reliability and economy are features-in-fact w 
meet their rigid requirements for a .1-lighc visual-aural marker receiver providing 
sure, accurate light and audio signals 
navigational safety for their 
pas-sengers ... at a rca- 
w'iihoui sacrifice in qualicyl 



This popularity trend to the MB-5 for 
company-owned Beechcrafe DI8's, 

Aero Commanders. DeHavilland 
Doves and many other single and 
multi-engine type aircraft is significant 
of the outstanding performance of the 
Flite-Tronics MB-5. 

Write on compony letterhead for complete product information on the 
MB-3 Marker Beacon Receiver and CA-1 Audio Distribution Amplifier 
and name of Flite-Tronics dealer nearest you. 
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LETTERS 


Sperry’s Zero Reader 

On poge 49 of the Nov. 17, 1952. Avu- 
iliiN voii have u^d oiir Cradc-iiiark 

Zero Reader* for Sperry Right in»lr;iincnts 
in a generic sente in apparently refening to 
,1 flight director of the Collins Radio Co., 
\rithont making anv mention of the fact that 
this is a Sperry trade-niarl;. 

kk'ill }'OU please os'oid nsing this term in 
the fiitnte escept as an acknowledged Speiiy 
trade-mark. W’e especially object to anv in- 
ference that the Zero Reader is made by a 
coinpanv other than the Sperry Gvroseope 
Co., Division of Sperry Cotp. 

Herurrt II, FirOMPSON 
General Patent .\tlorncy 
Spenv Gyroscope Co. 

Great Neck. New York 


‘Grey Beard’ Replies 

It appears that Capt. C. R. Robson 
plowed np a snake \rith his column of 
Feb. 25 ("Pilots and Those .AF Crashes"). 

.\s a "griazled" old airline captain (age 
4(i. wears glasses in cockpit, aitd logged 
13,502:24 nnenliglitciring horns) I maybe 
can help him out of the uoods. 

First of all. it seems silly for pilots to 
argtre the merits of others. .After all. about 
Sd'A of ns in the "gilded fraternity’’ were 
sctrlce-traiiied. large percentage still hold 
rcseise comntissions an^ Inditige in "week- 
end uarfarc," I arts sure RoBson or anv 
airline pilot uill admit that our service 
pilots are the flnest. 'I1tev can aitd do mote 
flring than airline pilots. 

But let’s be honest fellons. Certainly ex- 
perience is no handicap to flying, .k pilot 
mav not improve in technique as his eves 
dim and his bones creak. However. I sub- 
mit, he docs develop a weather sense that 
can be obtained by no methord but Hying it. 

Don’t get me wrong. \k'e grey beards still 
enconirter a sqnall hire with the same mixed 
emotions as we did on our first cross coun- 
try, The knowledge gained by like condi- 
tions iniglit prove useful in getting out 
gracefullv. Folks look for experience in 
aeqniring the services of a cook, dishwasher, 
doctor. Lawyer, bricklayer, executive, and in 
some instances .a wife. It follows that ex- 
perience should not hinder a pilot in doing 
a joh of flying. 

If airline pilots were forced to chase 
Chinamen in FS6s I am sure the results 
would be chaos, Bv the same token, fighter 
pilots (with a minimum of transition) 
should not he strapped in a huge transport 
loaded with a passel of unsuspecting souls. 
It is a little unfair to abuse Capt. Rolason 
for offeiine a logical opinion on how to re- 
duce the loss of life, limb and property. 
TTrc point is that the excellent .\ic Force 
ttanspc)rt pilots should l>c flying the trans 
ports instead of a desk. 

,\s to the rigid seniority list set up by 
the .\LP.k on the airlines; It was established 
by airline owners prior to If a 

stnile incinorv isn't plaving tricks, the .Mr 
Corps had a closely knit seniority set-up in 
my youthful, supple days. I was assigned to 


March Field as a flying cadet on active duty. 

I secretly admitted I was a "hot rock" and 
could cut the mustard better than anyone 
in my squadron. However. 1 was rightfully 
placed on the tail end of the formation, 

AkTien the first wing went ou a sortie, 
Col. Ilap .krnold (Colonel was tops in .Air 
Corps seniority then) led the swarm in his 
Iromircr. I was last man in the last clement 
despite a ertekpit (P-26) fairly dripping with 
youth, keen evesight, an abundance of 
ability. .Ait Corps seniority didn't stop with 
officers and men. When the CO’s svife an- 
nounced a tea, all the juniors were present. 

It ofttimes involved, "ITo drop bv and 
bring .Major Chiltcrbulls’ niece, she is such 
a sweet girl.’’ You brought her, buck teeth, 
pimples, et al. I doubt if there has Iseen 
any change. No cousins, vmi arc ofi base 
on that seniorily squawk! 

I had thought to put in a few more years 
on the airline. Capt. A\‘, C. Baker's letter 
has caused me to contemplate otherwise. 1 
agree with him it is a rather shocking sight 
for a gri«led old captaiiv to stumble off 
an airliner. Fspeeially when that ancient is 
me. I'll even team up with him to get all 
over age 45 kicked off the job, provided, of 
course, we can cook up a scheme to quit 
eating when sve quit flying. 

Thus far the .ALP.A hasn’t been able to 
induce the carriers to pay us three-fomihs 
of our wages when we retire. Neither are 
ue CHiiently (under the terms of .ALP.A con- 
tracts) getting rent free, uniforms free, medi- 
cal attention free, tax-free groceries or 
moving expenses and allowances. A\’e get 
nothing extra for having children. .All we 
get is pay for the flying we do. \Ve can’t 
afford to get sick. It hurts when we have a 
a flight canceled. 

I also agree with him it is a aftcsliing 
sight to see the apple cheeked co-pilot step 
off the airliner after the bent old captain 
lin seniority natch). 

it is an equal comfort to blind ole boya 
to have a parr of voting eves in the cockpit 
to pick out unrepOTted swarms of phantom 
ships that haunt the airways adjacent to 
military fields. TTiey like to dive at a trans- 
port for some unexplained reason. 

It is a comfort that south can relieve 
(lahhs tired muscles and do a creditable job 
on iustruments. Tliat is, with supervision, 
of course. \\‘e like these bosa. T'he air- 
lines are living to lure all of them we can 
to help fly our "rut” around the world. 

It slioiild be rcniembcrcd that once we 
were soung. dauntless, keen eyed, and 
loaded with talent as Capt. iSakcr un- 
doubtedly is. Hosvever, Fll ssager my best 
pair of bifocals that some day he will be as 
decrepit as 1 am, ptos4cicd. he can defy 
the lasss of grasity till then. There arc not 
niariv of us that ssouldn’t gladly trade places 
with him. Docs tliat sound like we arc a 
hunch of egotists? 

When I first hired out as a DC-2 co-pilot, 
I thought the airline eaptaius were ctavy. 
'I'hcy flew loo inucli ice and snow-too 
many tlnmdcrstonns. Four years later as a 
junior captain i still wasn’t sure. But you 
can learn bv experience. I learned to slosv 
up in a frontal condition. I learned to get 


out of ice as soon as possible. I learned to 
use tire nidder to turn back when tuo 
tough. 1 learned to dcselop a healthy re- 
spect for the limitations of the airplane. 
.A henllhicr respect for mine. I’ll probably 
be caught again and again m sseatlici I do 
not like to Sv. 

I gained this weather sense partly from 
gri/rled old captains, parth the hard way— 
hv doing it. There arc still times sshen I 
would not resent a word from a captain 
mote grizzled than I. The .Air Force fledg- 
lings who rode with us m AA'orld Wat II 
didn’t seem to resent our experience. They 
rode w ith us on most all trips on Army cargo 
flights. Tliey did sonic of the flying. 

.All Captain Robson wanted to say is that 
pilots nnacqiiaintcd with sonic of the haz- 
ards of instillment flvine should nut be 
forced to go out and kill themselves phis 
a load of people because of a lack of ex- 
perience when pilots with the know-hosv 
on tliat phase of flying arc available. 

In other words, "Don’t send a boy to do 
a man's uutk.” Capt Dsvf Kims 
12694 Montana Ase, 
Los .Angeles 49, Calif. 

Mercury Seats in Chase 

We note in the ailiele entitled "New 
Cliasc Carrier Makes Debut." in .Asialioii 
Week. Apr. 27, you state that the C125B 
was equipped with , . canvas and steel 
lulling seats along each wall and a line of 
back to back seats down the middle.” 

Be advised sve are suppising the troop 
seats for this aircraft and they are to the 
new Specification MIL-S-5S04 and -are fah- 
ricuted of nslon and aluminum tubing, not 
cnns'as and steel tubing. . . ■ Flcase adsase if 
anv correctional measures can be taken. 

Dan Folf.v 

Mcrcun* .Aircraft Products, Ine. 

Fairmont, West A’irginia 

Unsound Design? 

I ant disappointed at s*our lack of com- 
ment on the "C.AB Report on P.A.-A Door 
Blowout Near Rio.” Your further conmient 
on the following questions ssoultl. I’m sure, 

1. Is an milwaid opening door on a pres- 
siiieized cabin a Isasiculls unsound design 
and will it nltinialely take its toll of life le- 
^iitlless of safety dcsices that occasionally 

2. Who leqniicd th.it the e.tbiii doors on 
the B-5 open oulwaij — the C.AB, the 
m.imif.ictiiier, or the operators? 

5. W hy ssvre the safeti' recommenda- 
tions made by the C.AB in this report not 
taken alter the first person wa- blossm out of 
.1 B-577 door— a I’.A.A pniset oser Long 

4. Sliall we continue in the future to 
have basically unsound design on commer- 
cial ariplancs operating at 35-to-40,0l)0-lt. 
altitudes where an cxplosise decompression 
con he fatal to all of the passengers? (Tlie 
crew. I’m adsiscsl, will wear oxvgen masks 
al all times.) J. M. 
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l/ife took our oue 
from Mother Nature 


Up 'til now. all sheets were grippecl nncl 
niiiiiituiiietl in a sliuight line during .slietch- 
forming. Then .i simple obsersatioii opeiu'd 
the diiiir to imtoUl siis iiigs in materi.il. If the 
slu’d cmihlbi’prc-cum’cl le uialcli Ihc cross- 
sedioniil ilie curcc. Itolli nossscdioiuil and 
longiliidinal citrciiliircs could hr formed 

r,willi fciier held itruiiis and icilli con- 
siderable ma/eriid sadngs per purl! 

Hiifford iiYDn.A-cvnvi; Jaws accom- 
plish this fact. They arc <|uieklv lontlcd 
becim.sc .ill segments .ixxiimc ,i sliniglit, 
ii-line position. AA’illi Iiyilr.uilic iiosser 
the flexible J.iws llien pre-enisc the 
sheet bcfui-e slrclch-foiiinng. 

Since iivDRA-cnnviNC effects n fur 
uniform distrilnition of stresses, 
loc.il strains are icdiieed and less fail- 
ures result. Deeper eurves are easily 
formed .and less milcriiil is lost in Irim- 
miitg. Material savings up to BOS arc 
possible. Dollaneise, these saoings 
alone freqiienlhj rotor jaw costs in the 
first year's operiiiionl 


and built FLEXIBILITY into 
Hufford 





"CLAMSHELL" on J47-GE-17 afterburner (above) opens In response to G»E electronic fuel control. 


What makes a great jet engine . . . 

G-E Electronic Fuel Control System 
Allows One-throttle Thrust Selection 


General Electric’s new electronic fuel 
control system makes complete, accurate 
fuel control possible for all jet engines 
equipped with variable area “discharge 
nozzles.’’ 

A pilot whose plane is equipped with 
the system can set his throttle at any alti- 
tude to obtain a specified engine speed. 
Without throttle readjustment, he can then 
climb or descend as his mission requires. 
The system will automatically maintain 
the same engine speed. The system includes: 
• A built-in deceleration control that per- 
mits quick “slow-downs” without danger 
of a flame-out. 


• A minimum idle-speed that limits engine 
speed to a value above the flame-out 
level, a value from which rapid accelera- 
tion is still possible. 

♦ A design that allows push-button start- 
ing, if required. 

What makes a great jet engine? One 
answer is quality component parts. For 
more information on G.E.’s electronic fuel 
control system, adaptable to almost any 
afterburner engine’s requirements, contact 
your G-E Aviation Specialist. Or, write 
Section 210-72, General Electric Company, 
Schenectady 5, N. Y. 





GENERALS ELECTRIC 



PRECISION MANUFACTURE assures you 
highesl-qualily components. Cord- 
winder, above, wraps tiny coils to ex- 
tremely close tolerances. 



COMPONENT TESTS contribute to final, 
reliable system flight-performance. On 
above test board, nozzle actuator under- 
goes performance check. 



SYSTEM TESTS put assembled compo- 
nents through "hot" engine conditions, 
to insure dependable operation in flight. 



FINAL INSTALLATION in J47-GE-T7 en- 
gine for North American F-86D Sabre 
Jet comes after hundreds of tests to in- 
sure fuel-control occuracy. 


